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DEPARTMENT OF DEFENSE 

BACKGROUND BRIEFING 

F Y  1970 BUDGET 

Janua ry  14, 1969 

SPOKESMAN: Good afternoon. I would l ike to s ta te  the ground r u l e s  fo r  
They w i l l  be the s a m e  as we have used in  previous yea r s .  th i s  budget briefing. 

A l l  of the c h a r t s  and all of the information that you rece ive  h e r e  this  
af ternoon a r e  subject  to the total  embargo  establ ished by the White House for  
all of the information on the budget. 

This  means  that none of the information made available a t  this  briefing 
c a n  be used d i r ec t ly  o r  indirect ly ,  pa raphrased ,  alluded to o r  hinted at in  
stories p r i o r  to  noon EST, Wednesday, J anua ry  15th. 

Attribution h e r e  w i l l  be to  Defense Officials only. And t h e r e  w i l l  be no 
d i r ec t  quotations. 
some questions asked  h e r e  for  which immedia te  answers  a r e  not avai lable ,  and 
fo r  which a n s w e r s  can be  provided, we sha l l  do our  best  to get these facts to 
you as quickly as possible.  

We sha l l  t r y  to be a s  helpful to you as possible.  If t he re  a r e  

(Deleted) w i l l  have some  opening explanatory r e m a r k s .  W e  a r e  hopeful 
that  copies  of these  r e m a r k s  will be reproduced in t ime to dis t r ibute  to you a t  
the end of this briefing and I have eve ry  confidence that Colonel Bankson and 
his people will succeed in  that. 

Following this  run  through,  (deleted) will be available to answer  your 
questions.  

Because of his  crowded schedule tod'iy, par t icu lar ly  a s  re la ted  t o  p r e p a r a -  
tion for  h i s  depa r tu re  f o r  B r u s s e l s  toillorrow to a t t c n d  the N A T O  Defense 
Minis te rs  meet ing,  i t  may be n c c c s s a r y  f o r  (delctctl) t o  leave in  the middle of 
the br ief ing,  and I an1 s u r e  you undcrstand that .  With those ground ru les  laid 
down the sarne as we have had befort., (deleted).  
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SPOKESMAN: Thank you, Gentlemen, fo r  being s o  patient. 

QUESTION: How much’would you a s c r i b e  the in t e re s t  to inflation, this  
year  over  last y e a r ?  

ANSWER : I think (deleted) could give you a m o r e  p r e c i s e  answer  on 
that. 

SPOKESMAN: W e l l ,  as you know, we have been t racking the effect of 
inflation f r o m  1961 and the  inflation is now s t a r t i ng  with 1968 as a hundred, 
the inflation is  117 as w e ’ r e  looking at the budget and it w a s  113 as we moved 
into the review. 

So we  haven’t  actual ly  a t tempted to p r i c e  out the specific amount,  quanti-  
ta t ive amount  of the dol la rs  , but it’s fa i r ly  readi ly  applicable if you apply it to  
the procurement  dol la rs .  

QUESTION: I think in  your pos tu re  s ta tement  of l a s t  y e a r  i t  showed that 
inflation r ep resen ted  $12 billion of the budget s ince 1961. 

DO you have a c u r r e n t  f igure  for  t h a t ?  

SECOND SPOKESMAN: We e i ther  have o r  I c a n  give you one. It r e l a t e s  
on the running pos ture  s ta tement  total - -  I don’t know whether I have that shee t  
wi th  me o r  not. 
us s e e  i f  we  can’t get  that  f igure f o r  you. 

I know the sheet  you mean. It i s  on each of the years .  Let  

QUESTION: Could you explain to us what the assumptions a r e  on the bas i s  
of which Vietnam spending i s  going to d c c r c a s c  by $ 3 .  5 billion i n  1970? 
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One fu r the r  point and that is during 1969 w e  have built up our inventor ies  
to take care of the i n c r e a s e  in the consumption rates which occur red  after TET.  
W e  do not ant ic ipate  that it w i l l  be  necessa ry  to  build up inventor ies  i n  1970. 

QUESTION: W a s  any effor t  made  to  cos t  out resumption of bombing i n  
Vie tnam? Do w e  have any  f igure  as to what we save  by the bombing halt o r  what 
it would cos t  to r e s u m e  i t ?  

SECOND SPOKESMAN: Could I go back and g i v e  you the f igures  on the 
other  and then I w i l l  pick up on this .  
r e m e m b e r  I sa id  that the p r i c e  index had gone to  117. 

I jus t  happen to have the page. You w i l l  

The quantitative t rans la t ion  of that  is $7.2 billion in  purchased goods 
inflationary,  s u m m a r y  p r i ce  inflation, and then typically we add as you know 
the pay rates, i n c r e a s e  fo r  military is  5.8, i nc rease  for  civil ian is 2.5. 

So that w e  have a total  due to  pr ice  inflation of $16 billion. 

QUESTION: F r o m  61 ? 

SECOND SPOKESMAN: 61, that is right. 

Could I finish the answer  to the other  quest ion? Ithink that the consumption 
level  of ammunit ion projected from today's level  into '70 shows the difference 
between the two yea r s  of about $1 billion 4. 
inventory i n c r e a s e s ,  par t icu lar ly  in a i r  ammunition and some d e c r e a s e s  i n  
ground munitions,  by and l a r g e  the difference,  the answer  to your question is 
about that  f igure,  a billion four ,  a billion five. 

While there  a r e  some additional 

QUESTION: How about a i r c ra f t  equipment? 

SECOND SPOKESMAN: In total, which is p r imar i ly  a i r c r a f t  a t t r i t ion,  the 
total  is  $800 million. There  is some ground equipment in there  but v e r y  l i t t le.  

QUESTION: What docs $800 mill ion r e p r e s e n t ?  

SECOND SPOKESMAN: Project ion of l e s s e r  a i r c ra f t  a t t r i t ion  based on 
today's a t t r i t ion  r a t e s ,  combat l o s ses ,  ve r sus  the peak of the t h r e e  offensive 
per iod f r o m  which.. . 
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Because of the p r o g r e s s  of the si tuation the re ,  we  haven't  i n  r ecen t  months 
had the same kind of s i tuat ion as we had during TE'T and the May offensive. 
Therefore  our  ground ammunit ion consumption is .;!.so l e s s  than it w a s  during 
the T E T  and post  TET.  

QUESTION: Could we round th is  out and ju s t  f inish out now, $2 .2  billion, 
how do we get the rest of the $ 3 .  5 billion, between the $2.2 and $3.  5 ?  

SECOND SPOKESMAN: T h e r e  a r e  th ree  other  pieces .  One small, some  
of the r e s e a r c h  p r o g r a m s  which we a r e  developing new technology out t he re  
have plateaued and dec reased  slightly. 

Our cons t ruc t ion  p r o g r a m  is rapidly coming to a c lose  out t he re ,  h a s  
dec reased  sharp ly  and as  ou r  act ivi ty ,  the intensivity levels  d e c r e a s e  out t he re ,  
the handling, packing, opera t ion  and maintenance levels  , including cont rac tua l  
s e r v i c e  fo r  in-country t ranspor ta t ion ,  for the in te rcoas ta l  t ransportat ion,  have 
significantly dec reased  f r o m  the peak levels.  

'These  a r e  all therefore  project ions of the lower level  of act ivi ty  we a r e  
exp e r i e nc ing today . 

QUESTION: Does the d e c r e a s e  in  construct ion affect the so-cal led McNamar a 
anti-infil tration w a l l  ? 

SPOKESMAN: No, it does not. 

QUESTION: Would i t  be fair then to say  this budget was drawn up on the 
assumpt ion  that t h e r e  would not be a resumption of the bombing of the no r th?  

SPOKESMAN: The way i t  was drawn up was that thcre  would be a project ion 
of the c u r r e n t  si tuation indefinitely out into the fu turc ,  thLit if things got bet ter  we 
would have too much money in  the budget. 
thoroughly protected by the top  production basis  SO- that a decision could be made  
l a t e r  without i n  any  way endangcring the inventory 

If the si tuation de te r iora ted  w e  a r e  

situation. 

So we a r e  prc,tected ei ther  way. But thc a c t l u l  budget  es t imate  is based 
on a project ion of the c u r r e n t  level indefinitcly. 

QUESTION: Can Y O U  te l l  U S  what the cos t  of  tllodt*rnizing and re-equipping 
the A R V N  will be in 1970,  how i t  compares  w i t h  FY 69 ? 

SPOKESMAN: The amount that i s  in  this bLlci<c*t f o r  ass i s tance  to the 
Republic of Vietnam fo r  mi l i t a ry  account i s  about the same as i t  w a s  l a s t  y e a r  
as I r e m e m b e r .  

MOR E 
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SPOKESMAN: That is right.  The modernizat ion f igure for  getting the 
consumption and support  f igure,  the modernizat ion f igure runs between $300.and 
$400 mil l ion in  each year .  

QUESTION: Is this the first year  in  which the Defense Department  has  
projected a dec rease  in  Vietnam expenditures ? As I r eca l l  in  1967, did you 
project  a n  inc rease  then?  

SPOKESMAN: I don't  think so. There  w a s  a n  en t i re ly  different situation. 
Rather than assuming that the w a r  would continue not only through the fiscal yea r ,  
but indefinitely, s o  that  one would cover  the lead t ime for  fo rward  procurement .  
A t  that t i m e ,  I think the assumpt ion  was made  as s ta ted to  the Congres s  that  as 
a method of present ing the budget we could not ve ry  w e l l  project  while this  thing 
w a s  building up exactly what would be necessa ry .  
the assumpt ion  that the w a r  would end a t  the end of F Y  67. That w a s  a n  ent i re ly  
different as sumption. 

The budget w a s  based upon 

QUESTION: If we a r e  keeping the level  of expenditures for  our a id  to ARVN,  
the Republic of Vietnam, how a r e  we a l s o  accelerat ing the re-equipment  and 
modernizat ion of th i s  force  which has  been our policy in  o r d e r  to allow us to 
withdraw our own t roops ,  par t icu lar ly  when you have inflation? What is the 
theo ry?  

SPOKESMAN: Do you have the f igures  there  ? 

SPOKESMAN: You apprec ia te  when we a r e  talking about the $300 to $400 
mill ion,  we a r e  talking in  outlay t e r m s  o r  i n  p r o g r a m  t e r m s  and in  expenditure 
t e r m s  that which has  been on o r d e r  is coming in  on del ivery s o  that the p r o g r a m  
for  modernizat ion is following the general ly  acce lera ted  t rend.  

What I am rea l ly  saying is that  the new investment  - -  t he re  a r e  two basic  
p a r t s  of the modernizat ion p r o g r a m  and we a r e  s t i l l  on the first p a r t  - -  on the 
first phase of the modernizat ion p r o g r a m  and we a r e ,  of c o u r s e ,  developing 
plans fo r  the second phase,  

But everything is pre t ty  well on o r d e r  for  the f i r s t  phase,  what I am rea l ly  
saying. 

QUESTION: You m e a n  we a r e  actual ly  going to spend m o r e  money in  this 
next year  than last year  ? 

SPOKESMAN: In t e r m s  of de l iver ies ,  but i n  t e r m s  of finishing the phase  
one p r o g r a m ,  the level  of new o r d e r s  is about the same .  

QUESTION: 
the A i r  F o r c e  and Army.  
in  this reduct ion? 

T h e r e  is a f a i r ly  s h a r p  reduction in  manpower spaces  in  both 
W i l l  you te l l  us what types of people w i l l  d isappear  

MORE 
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SPOKESMAN: It i sn ' t  that  l a rge  as I r e m e m b e r .  The A r m y  f igures ,  I 
think you wil l  find t h e m  on page 12 of the f igures  which w e  submit ted,  the 
aggregate  number  of off icers  s t ays  about the same, 171,000. 
identical. 

171,000, it's 

The number of enl is ted m e n  goes f r o m  1,359,000 down to 1,332,000. 

As the s i ze  of the A r m y  has stabil ized the requi rement  for  t ra ining 
personnel  and for  people i n  the trqining pipeline has  gone down slightly. This 
is the appropr ia te  f igure f o r  the s a m e  s ized  Army but with somewhat  smaller 
number of people in  the t ra ining pipeline. Isn' t  that  c o r r e c t ?  

SPOKESMAN: Yes. 

QUESTION: In the Air  F o r c e ?  

SPOKESMAN: That appl ies  to the other  Serv ices  as well .  

QUESTION: T h e r e  is  i n  Southeast Asia a small inc rease  of 5 ,000 t roops 
between 69 and 70 and a l a r g e r  number s ince mid-68 indicating that  s o m e  sub-  
s tant ia l  i nc rease  s ince mid-68 of about 16,000 men.  What does that  r e p r e s e n t ?  

SPOKESMAN: This r ep resen t s  the continued programming against  the 
March 31 f igure,  the 549,500 f igures ,  j u s t  p rogramming out. 
i n  f igures .  

T h e r e  is no change 

QUESTION: You have not yet hit  the 549 ? 

SPOKESMAN: We have not yet hit  the 549. It is p rogrammed  within 
living space,  jus t  sl ightly under i n  t e r m s  of 70. 

QUESTION: Can you give us a breakdown in  some  of the leading aircraft 
appropriat ions,  p r o g r a m s  and amounts  ? 

SPOKESMAN: I might jus t  s a y  a few words about some of the ma jo r  
p r o g r a m s .  

QUESTION: It a l so  includes AWACS in that and the . . . . in te rceptors .  

SPOKESMAN: I thought i t  might be interest ing to take a look a t  s o m e  
of the ma jo r  p r o g r a m s .  
$960 mill ion in  '69 to approximately $1.8 billion in  1970. 

The Sentinel p r o g r a m  i s  going up f r o m  approximately 
That ' s  a big increase .  

QUESTION: TOA or  what? 

SPOKESMAN: TOA. That is in  a l l  accounts. 
MORE 
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QUESTION: A l l  r e s e a r c h  and development,  construction. 

SPOKESMAN: That  is all the accounts  that affect  the Sentinel. 

QUESTION: How much  for  S p a r t a n ?  

SPOKESMAN: I don't have that broken down. 
going up f r o m  approximately $1. 1 billion to  something over  $1.2 billion. 
MINUTE MAN is going up f r o m  $1. 1 billion to $1. 16 billion. So that t h e r e  is 
a substant ia l  amount  i n  the budget h e r e  fo r  what  w e  call p r o g r a m  one forces .  

But the POSEIDON is 

QUESTION: W i l l  you get all five squadrons of F B -  11 1s in  fiscal y e a r  70 ? 
You show no squadrons  in June  30, 1969, and five squadrons ,  June  30, 1970. 
Can  you tell us  what a squadron  is  ? 

SPOKESMAN: I am a f ra id  I wi l l  have t o  refer that to  (deleted).  

QUESTION: Can you give us any  indication of what the budget specif ies  
space  p rogramming  - -  M O L ?  

QUESTION: Let us get these  questions answered .  

SPOKESMAN: 
that w i l l  be helpful. 

W e  c a n  give you the dol lar  amounts  of the F-111 p r o g r a m  i f  
In 1969 the FB-111 is $587 mill ion.  

QUESTION: Does that include the cut  made  to  ge t  the $3 billion cu tback?  

SPOKESMAN: I beg your pa rdon?  

QUESTION: Does that include the c u t ?  

SPOKESMAN: That is  a f t e r  reduction. And i n  1970 that f igure  is $294 
mil l ion,  

QUESTION: A d r o p ?  

SPOKESMAN: A d rop  f r o m  the 587. And Some of this ,  of cour se ,  has s o m e  
advance p rocuremen t  i n  for  follow on procurement .  And then the combination 
of the F-111,  the "D ,"  with advanced procurement ,  shows 631 - -  I am adding 
f igures  together  as  I am giving them to you - -  631 in  1969 v e r s u s  518 i n  1970. 
That is the o r d e r  of magnitude of the F-111 p rogram.  
the MOL? 

Now someone asked  about 

QUESTION: On the F-111,  do those f igu res  r ep resen t  a s t r e t c h  out of the 
plans,  the long range plans on the F-111. 
this planned force  of the FB-111 A ' s  and D ' s ?  

Is thcrt .  any intention h e r e  of reducing 

MORE 
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SPOKESMAN: The problems we are having with those kinds of 
questions, we have not yet given Congress the detail of the mix of 
the aircraft, in terms af the basic strength mix and.the type mix. 
So we need to stay away, if we can from answering a specific question 
like that until we tell Congress, which will be over the next couple 
of weeks. 
mix 

There have been some adjustments in our force structure 

QUESTION: ... Cancelling of the F-111B. If so, by 
how much? What did it cost us to cancel the F-111B? 

SPOKESMAN: You mean the termination charge of the F-111B? 

QUESTION: Yes. 

SPOKESMAN: Incidentally, that was a question that was in part 
of the 693 GAO. We will have to give it to you separately. 

QUESTION: Before we go to MOL, I wonder if we can get a rundown 
of the other major aircraft procurement? 

QUESTION: Could we again get a figure on the F-111B? Since you 
state five squadrons, there ought -n& to be any parficular secrecy 
as to how many airplanes that represents. 

SPOKESMAN: Perhaps not, but I think ye probably ought to duck 
the specific number because of the unit equipment question versus the 
total training aircraft and so forth. 

It is true, it isn't that we are being evasive, it is true we have 
not yet qiven Congress the specific mix of the aircraft. 
size is due, as you know, to -- The squadron 

QUESTION: I don't believe you have put out the complete figures 

Many of the exact 
on F"111 procurement, so perhaps you could tell us if you are going 
to do it faster or slower than previously planned. 
numbers in different categories have been given out anyway. 

SPOKESMAN: You appreciate we did stretch, as a result of Public 
Law 93-64: So the answer is that we are slower than we were previously. 

QUESTION: Can we get some figures on other aircraft? 

SPOKESMAN: You know you do have procurement in your package, 
the two years in terms of total numbers. 
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QUESTION: Also  the EA6B and the F4. 

QUESTION: Service by service you gave us the major type. 

SPOKESMAN: Dollars? 

QUESTION: If you can do that. 

SPOKESMAN: I can do that if you fellows want to listen to that. 

QUESTION: Yes. 
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SPOKESMAN: I w a s  a f r a i d  you would s a y  t h a t .  

SPOKESfG-Ui: I have t o  r u n ,  gent lemen.  Thank you. 

.SPOI;ESE4AN: I f  you are ' w i l l i n g  t o  l i s t e n  I a m  
w i l l i n g  t o  go th rough .  
l i s t  by s e r v i c e .  I w i l l  g i v e  you d o l l a r s .  

I a m  g o i n g  th rough  a major  shopping  

SPOKESPW: I t h i n k  you o u g h t  t o  emphasize t h a t  t h e s e  
are c u r r e n t  a p p r o p r i a t i o n s  o n l y .  

SPOKESI.'SN: Y e s .  The RD and E would n o t  be 
associated w i t h  what I am g i v i n g  you. 

QUES'l'ION: A r e  these spend ing  f i g u r e s  o r  TOA f i g u r e s ?  

SPOKESMAN: TOA f i g u r e s .  

QUESTION: 
t h e  other said t h e y  are TOA. 
a u t h o r i t y  you are r e q u e s t i n g  o r  are t h e y  go ing  t o  be t h e  
combina t ion?  

One of you sa id  t h e y  are a p p r o p r i a t i o n s ,  
A r e  t h e y  t h e  new o b l i g a t i o n  

SPOKESMAN: We bot% s a i d  t h e y  were T O A  which i s  t h e  
program t o t a l .  We sa id  t h e y  were n o t  e x p e n d i t u r e s .  

SPOKhSliWN: I a m  g o i n g  t o  p i c k  t h e  s i g n i f i c a n t  ones  
and  i f  t h e r e ' s  any t h a t  you know t h a t  you want t h a t  I a m  
n o t  p i c k i n g ,  j u s t  y e l l  o u t .  

The U H l A ,  u t i l i t y  h e l i c o p t e r ,  t h e  IROQUOIS,is g o i n g  
f r o m  $ 2 1 8  m i l l i o n  i n  69 t o  $49 m i l l i o n  i n  7 0 .  The  AAFSS 
Cheyenne (AII56A) i s  g o i n g  frorr! $93 m i l l i o n  in 6 9  t o  $302 
m i l l i o n  i n  7 0 .  

QUESTION: 93 t o  what ,  s i r ?  

SPOKESl\IAN: 93 t o  320. 

QUESTION: A r e  t h e s e  6 9  f i g u r e s  the o n e s  t h a t  Congress  
endcd up w i t h  o r  are t h e s e  y o u r  r e q u e s t s  of a y e a r  ago? 

SPOKESMAI\r: These are t h e  ones  t h a t  are c u r r e n t l y  
i n  t h e  program. They would e i t h e r  be  as Congress  approved  
i n i t i a l l y  th rough  the a p p r o p r i a t i o n ,  o r  as a u t h o r i z e d  by 
r e p r o g r a m i n g  by t h e  C o n g r e s s .  S o l  t h c y  are c u r r e n t l y  approved 
f i g u r e s .  
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SPOKESMAN: P l u s  t h e  s u p p l e m e n t a l .  P l u s  t h e  
s u p p l e m e n t a l ,  t h a t  i s  x i g h t .  T h e r e  i s  a p i e c e  o f  a i r c r a f t  
i n  t h e  1 . 6 .  

SPOKES1.IAI.J: Someone a s k e d  ear l ie r  a b o u t  t h e  
missile p rocuremen t  unde r  S e n t i n e l .  I t  goes f rom $37 m i l l i o n  
i n  1969 t o  a b o u t  $173 m i l l i o n  i n  1970. 

QUESTION:  Is t h i s  f o r  i n d i v i d u a l  m i s s i l e s ?  

SPOiCCSi4AN : SPARTAN and SPRI f IT ,  b o t h  of them. 
I a m  g e t t i n g  t h r o u g h  some normal  smaller p r o c u r e m e n t s .  

QUESTION: Can you t e l l  m e  t h e  d i s t i n c t i o n  between 
t h e  SPARTAN and  SPRINT b u y ,  how much you a re  s p e n d i n g  f o r  e a c h ?  

SECOND SPOKLSIiAN: Y e s ,  h e  s a y s  I can .  SPRINT 
i s  going from, I hope t h e s e  add up because  I p u t  some p i e c e s  
t o g e t h e r ,  f r o m  13  t o  3 3 ,  and SPARTA3 i s  g o i n g  f r o m  2 4  t o  1 4 0 .  
These  are some o t h e r  hundred  t h o u s a n d s .  

QUESTION: Does t h i s  i n c r e a s e  r e p r e s e n t  more c i t i e s  
b e i n g  covered? 

SECOiJD SPOKESFIAiI: No, t h e  program is  s t i l l  t h e  same. 
T h i s  i s  j u s t  t h e  normal  n e x t  y e a r ' s  program. 

QUESTION: Moving now t o  Navy and  b la r ine  Corps  a i r c r a f t  
p rocuremen t ,  t h e  A-GA i s  g o i n g  from $ 1 4 6  n i i l l i o n  i n  6 9  t o  
$ 6 5  m i l l i o n  i n  70. The A-7 --- 

What model A-7? 

SECOIJD SPOKESI1ALd: A-7-C, I an? s o r r y .  Is g o i n g  from 
4 1 5  i n  6 3  t o  1 0 4  i n  70. T h e  F-14-A,  t h e  new a i r c r a f t  t h a t  
t h e  S e c r e t a r y  h a s  men t ioned ,  i n  t o t a l  w i t h  advanced p rocuremen t  
i s  g o i n g  to 239. 

QUES'i'IOii : From what? 
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QUESTION: Does t h a t  i n c l u d e  t h e  RB2? 

SPOKESMAN: No, it d o e s  n o t ,  I am o n l y  t a l k i n g  about procurement  
dollars i n v e s t e d .  The EA6B somebody ment ioned  before, t h e  e lectronic  
warfare p l a n e ,  is  g o i n g  i n  1969 from $ 2 0  m i l l i o n  t o  $ 2 4 8  i n  70 .  

QUESTION: What was t h e  f irst  f i g u r e ?  

SPOKESMAN: 248. 

QUESTION: The 1969 f i g u r e ?  

SPOKESMAN: The first f i g u r e  w a s  $20 m i l l i o n .  

QUESTION: Is t h a t  a program s t r e t c h e d  o u t  e a r l i e r ?  

SPOKESMAN: Y e s ,  i t ' s  been d e l a y e d  for v a r i o u s  r e a s o n s  for  a 
number o f  y e a r s .  

QUESTION: W i l l  t h i s  wind it up p o s s i b l y  t h e n ?  

SPOKESMAN: No. T h i s  i s  t h e  i n i t i a l  p rocurement .  

QUESTION: Did you say from $ 2 0  m i l l i o n  t o  248? 

SECOND SPOKESMAN: Yes. 

QUESTION: Give t h e  E2C? 

SPOKESMAN: T h a t  i s  R and D o n l y .  

SECOND SPOKESVAN: I need  to g e t  t h e  R&D on t h a t .  W e  w i l l  d r o p  t h a t  
i n  as h e  p i c k s  it up. 

QUESTION: The F-4? 

SECOND SPOKESMAN: The F-4, I need t o  add Some pieces t o g e t h e r ,  
t h e  F-4 i s  g o i n g  from 232 i n  1 9 6 9  to 207  i n  70.  

QUESTION: Is t h a t  N a v y  and Marine? 

SECOND SPOKESMAN: That i s  Navy and Mar ine  C o r p s .  

QUESTION: How a b o u t  the A i r  Force?  

SECOND SPOKESMAN: I have n o t  qot ten  t o  the Air Force but t he re  i s  
a r e l a t i v e l y  sharp d i f f e r e n c e  t h e r e .  
Navy i s  goinq from 356 m i l l i o n  i n  6 9  t o  4 9 2  n l i l l i o n  i n  70. 

The FosQidon nlissile p i e c e  i n  t h e  
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QUESTION: Is this conversion? 

SECOND SPOKESMAN: No, this is not conversion. This is 
missile piece. 
there. 

I will give you the conversion when we get over 
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QUESTION: You gavc  u s  t h c  1.1 and 1 . 2  ea r l ie r .  

SECOND SPOKESlJAAN: Y e s .  T h a t  i s  t h e  t o t a l  of t h e  program. I hope 
it adds up when I g i v e  youq  t h c  p i e c e s .  

SPOKESMAN: The E 2 C  i n  RDT and  E o n l y ,  r u n s  from 26  m i l l i o n  i n  
6 9  t o  66  m i l l i o n  i n  70. 

QUESTION : No procuremen t .  

SPOKESiiAN : No procuremcn t  . 
QUESTION: Can we get t h e  RDT&L on the F14 A and  B? 

SECOiJD SPOKLSIEJ~: S u r c .  Why d o n ' t  I go ahead w h i l e  Don looks t h a t  
U P  

QUESTIOi\I: I n  terms of t h e  s h i p  b u i l d i n g  program,  i t  i s  only 
because of t h e  way I have  my p a p e r s ,  t h e  A i r  F o r c e  a i r c r a f t  program follows 
t h e  s h i p  b u i l d i n g ,  the n u c l e a r  a t t a c k  a i r c r a f t  ca r r ie r  i n  1969 h a s  a program 
l e v e l  of 8 2  m i l l i o n  and  i n  1970 h a s  $377 m i l l i o n .  Is t h i s  t h e  N I i i I ' i ' Z ,  both 
c a r r i e r s ?  

QULST1OI.i: Is t h z t  f u l l  f u n d i n g ?  

SECONL) SPOi<ESi.iAN : F u l l  f unil ing.  

QUES'i'IOii: D i d  you s a y  l J I i l I T Z  2 ?  How a b o u t  t h e  N15iIri'Z l? Docs 
t h a t  i n c l u d e  the  i i I I I I T Z ?  

~ u i ; s ~ i ' I O : i :  You rl:ean it i s  one  t h c n ?  

scco;uo SPOi\L,S:.:l?h : Yes . 
QULSTION:  idha t  i s  y o u r  p r e s e & i t  cstir late of t h c  c o s t  o f  the 

se cond 14 Iid T Z ? 

SCCOt ,D  SPOLl;S;;A:.i: I gave you c7 net f i g u r e .  T i i c  cost i s ,  and  c o r r e c t  
rile i f  I s a y  t h i s  wroIig, tile g r o s s  cost i s  $ 5 1 0  r x i l l i o n .  

SLCOIuD SE'Oi;tS;;liT\ : I con ' t t i1ir .k.  :Lie t h a v i n g  b c i n  arouni i  too 
lonc; i t  i s  h a r u  t o  t e l l   hat t h e  t rack r e c o r d  i s .  

QULSTIO;4: T h e r e  a r e  funds  i n  here f o r  two i i I i i I T Z  c l a s s  
c a r r i e r s  somewrlere o r  o ther?  
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SECOND SPOKESXAW: N o t  as new i n i t i a t i o n  i n  
t h e  70 .  T h i s  ' is t h e  70 program f o r  one .  

QUESTION: You are e s t i m a t i n g  t h e  new carr ier  f o r  
which you are a s k i n g  a u t h o r i t y  i n  f i s c a l  7 0 ,  w i l l  cos t  
$510 m i l l i o n  when comple t ed .  

Is tha t  a c c u r a t e ?  

QUESTION:  N o t  t h e  N I M I T Z  1. T h e  second  ca r r i e r  of 
t h e  N I L I I T Z  class.  

QUESTION : Mow much i s  t h e  c u r r e n t l y  b u i l d i n g  
N I N I T Z  t o  cost? 

SECOND SPOKESMAN: I d o n ' t  know. We c a n  g c t  t h e  
f i g u r e s  f o r  you ,  b u t  I d o n ' t  have it here w i t h  m e  a t  t h e  
moment. I c o u l d  p r o b a b l y  d i g  i t  o u t .  

Going o n ,  t h e  , n u c l e a r  submar ines ,  and  t h e  r e a s o n  I a m  
s u b t r a c t i n g  o u t  p r e v i o u s  y e a r  , advance  p rocuremen t ,  I ' m  g i v i n g  
you n e t f i g u r e s ,  b u t  it i s  a n e t  b u d g e t  i m p a c t - o f  1 4 9  
b i l l i o n  f o r  s u b m a r i n e s ,  t h e  SSN's ,  i n  6 9  and  5 0 5  m i l l i o n  i n  
1 9 7 0 .  

- .. . 

Q U E S T I O N :  How many i s  t h a t ?  

SECOND SPOIXSI,i i iN: I c a n ' t  s a y ,  can  I ?  

QUESTION: I t  i s  i n  t h e  book. 

SECO1dD SP0KES:lAN: A s  soon  as we come out w i t h  thc 
u n c l a s s i f i e d  p o s t u r e  s t a t e m e n t ,  have we been  p u t t i n g  thc number 
of s h i p s  i n  t h e  u n c l a s s i f i e d  p o s t u r e  s t a t e m e n t ?  I t h i n k  i t  i s  
t h e  e n d  of t h i s  week t h a t  it breaks o u t ,  i t  goes up t o  t h c  H i l l .  

QUESTI0i.I: I t  i s  i n  the big budge t  document. I t  i s  
i n  the b u d g e t  docunicnt t h a t  everybody has. 

SPOKES?iAii: I f  you have  i t  why do you a s k  t h e  qucs t io i l ?  
We d o n ' t  have  t h e  b i g  book y e t .  

SECOND SP0i;ESI"I;;J : I don ' t remenbcr  t h a t  t a  broke 
down the 1 9  new -- are they i n  tiicrc by t y p e ?  



QUESTION: Mot t h e  e n t i r e  1 9 .  T h e r e  i s  1 3  ment ioned .  

SECOND SPOKESMAN: T h i s  t i e s  t o  t h e  number you got  t h e r e  t h e n .  
The DXGN, t h e  missile f r i g a t e  is n o t h i n g  i n  69 versus $196 m i l l i o n  
i n  70. The re  i s  $ 3 4 3  m i l l i o n  f o r  t h e  D X ,  t h e  new d e s t r o y e r  i n  70 
from zero. And t h e r e  i s  a g a i n  t h e  FDL. 

QUESTION: Mow much i s  t h a t ?  

SECOND SPOKESMAN: $187 m i l l i o n .  

QUESTION: From zero? 

SECOND SPOKESMAN : From z e r o .  

QUESTION: How much d i d  you o r i g i n a l 1 . y  a sk  l a s t  year b e f o r e  
Conqress a c t e d ?  

SECOND SPOKESMAN: I t h i n k  it i s  t h e  same t h i n g .  

QUESTION: Is t h a t  t h r e e  s h i p s  o r  one?  

SECOND SPOKESPAN : T h r e e .  

SPOKESYAM: I t h i n k  it was 1 6 0  someth ing  l a s t  y e a r .  

QUESTION: I n  o t h e r  words ,  Congress  h a s  f o r c e d  you up to t h c  
f i g u r e  by t h e  delay? 

SECOND SPOKESMAN: KO comment. 

SPOKESMAN: Thert '  i s  a total conversion proqram, s h i p  con- 
v e r s i o n  proqram, which qoes from $436 m i l l i o n  t o  $ 6 2 5  m i l l i o i i  whicl i  
is d r i v e n  by or dominated  by the SSBM, PoseiCon convcxsion as you 
probably realize. 

QUESTION: What was. t h e  f i r s t  f i q u r e ?  

SPOKESFIAN: 436 f o r  69 and  6 2 6  f o r  7 0 .  

QUESTION: Pose idon  w i l l  c o s t  how much? 

SPOKESMAPI: Pose idon  i n  69 i s  1 4 6 .  L e t  rlie q i v e  you t h c  two 
pieces  toc re the r .  I t  is 263 i n  6 9  and 4 5 9  i n  7 0 .  

SPOKESIW.P:: Conversion, y e s .  



QUESTION: That is in addition to the missiles, right? 

SPOKESMAN: Yes. Now I did give you the F-111 and the FB-111 
of the Air Force previously. 
goes from $186 million in 1969 to $375 million in 1970. 
F4 goes from $425 million -- this is the F4E, goes from $425 million 
to $26 million. 

The A7 in the Air Force, the A7D 
The 

QUESTION: How about the J? 

SPOKESMAN: That is Navy. I did give you that. 

QUESTION: What does the $26 million represent, actual 
aircraft or parts? 

SPOKESMAN: The $26 million represents advanced procurement 
for the next year. 

QUESTION: ln other words there are zero aircraft. 

SPOKESMAN: Well, not delivery, but zero new procurement. 

QUESTION: That is all the models of the F4? 

SPOKESMAN: Yes. 

QUESTION: I mean for the Air Force? 

SPOKESMAN : Yes . 
QUESTION: 

modernization? 
Do you show anything for Air Force retrofit and 

SPOKESMAN: There would be, but I don't have it here. It is 
lost in the total modernization and modification program. 

QUESTION: How about the C 5 ?  

SPOKESMAN: Yes,  how about that? We have a sheet over here 
on the C 5 ,  didn't we? 
including RDT &E and procurement, including spares and so forth, 
the grand total is $763 million in 1969 and $1 billion 048  million 
in 1970. 

For an all package program on the CSA, 

SPOKESMAN: Again that includes RDT&E as well as procurement. 

SPOKESMAN: That is right. It includes spares as well. 
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QUESTION: How many delivered airplanes does that represent? 

QUESTION: Does this price represent your exercising the option 
on the CS? 

SPOKESMAN: Again I am not ducking that. There is a hearing 
on it this week as you know. There is cukrently a lot of decision 
making going on in terms of what we are going to do and we are 
committed to advise Congress as to our decision. All I am telling 
you is what is in the budget and it does include as far as the 
budget is concerned, it does include the four squadrons, the 
next buy. 

QUESTION: That is 5 8  plus -- 
SPOKESMAN: Don't get me around too many figures but your 

first figure was right in terms of what it was and the next 
is the next incremental buy. 

QUESTION: You got the money to exercise the so called 
I 

option B? 

SPOKESMAN: The option, of course, could go further. This 
is what would normally be in the budget to allow the exercise 
or picking up of the option at the end of this month. 

QUESTION: What do the C5 figures assume is the price 
you are going to pay for the C5A? 
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SPOi;ESp.mLJ: You have  t o  look a t  t h e  t o t a l  program 
because you have  t o  s e p a r a t e  RDT and E and y o c  have  t o  l o o k  a t  
l e a r n i n g  c u r v c  t h r o u g h o u t  t h e  t o t a l .  T h i s  a g c i n  gets us 
i n t o  what t h e  c u r r e n t  n e g o t i a t i o n s  are w i t h  t?-z con t r a c t o r  
t h a t  are g o i n g  t o  bc r e p o r t e d  a t  t h e  end  of t ? - i s  wcck t o  
Congres s .  

As you know, t h e  a i r c r a f t  dcpcnd ing  upon t h e  b u y ,  
t h e  C 5 A  a i r c r a f k  i l l  t e r n s  of t h e  p r o z u c t i o n  buy, have  b c c n ,  
depcndirig on the buy you a r e  l o o k i n g  a t ,  bctv;sen $ 2 0  and  $ 3 0  
b i l l i o n .  I t  depciids on whic!i l o t  you arc 1oo:ring a t ,  . . . . . 
And you have  t o  take t h e  s p a r c s  o u t  of t h i s  v.;:.ich I d i d n ' t  
b r e a k  o u t  f o r  you. So, you hcivc a touc;h u n i t  f i g u r e  t o  f i g u r e  
o u t  here. I would p r e f c r  you  would riot p u s h  i e on i t  becauso 
w e  arc c o r m i t t c d  arld there i s  a I l ea r ing  set uL on  Y'hursGay 
a f t e r n o o n  on  ' ih i s  and I ani sur2 most of you !;ill L e  t h c r c ,  I g u e s s  
i t ' s  a n  opcn  hezrincj. 

I don't t h i n k  we e v e r  d i d  answer t h e  lZiOL, d i d  we? 

.- QUESTIOL;: l ~ o .  Tnc? A 1 5  a l s o .  

Si'Oli1;S;2'::4: 'Ihc ;\!:SA i s  $ 2 5  r l i l  I ion  i n  1 9 6 9 ,  
$ 7 7  m i l l i o n  i n  1 9 7 0 .  l h c  ::OL i s  $ 5 1 5  i i i i l i o n  i n  1 5 6 9  arid 
$ 5 7 6  m i l l i o n  in 1970. 

QUESTION: T h a t  i s  total? 

SPOKES?,lAM : Total, yes. 

QUESTION: T h a t  is all research? 

SPOKESKAN : That is r i y h t  . 
SPOKES,LViN: The AWACS i s  $45 m i l l i o n  i n  1 9 6 9  and $ 7 5  

m i l l i o n  i n  1 9 7 0 .  
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SPOKESMAN: 4 5  and 75 .  

SPOKESMAN: And the F15 or the FX is 4 5  in 1969 and 175 in 70. 

QUESTION: That is all RDTCE? 

SPOKESMAN: Yes. 

QUESTION: How about Minuteman III? 

SPOKESMAN: Minuteman I11 goes from $1.101 billion -- this 
is the total packaqe again -- $1.101 billion in 69 to $1.164 
billion in 70. 

QUESTION: Is there advanced procurement involved in there? 

SPOKESMAN: In this, y e s ,  there is procurement. 

QUESTION: How much of that is procurement? 

SPOKESMAN: I guess I ought to add the mods together. 
The procurement piece is 681 in,69 and 814 in 70. 
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QUESTION: Is t h e r e  a n y t h i n g  i n  t h e r e  f o r  a new 
MINUTEFlAN SILO h a r d r o c k ?  

SPOKESMAN: ' Y e s ,  I d o n ' t  know i f  I c a n  p u t  my f i n g e r s  
on t h a t .  I d o n ' t  have  t h a t  piecc ' .  T h e r e  i s  money i n  h e r e  
for it. 

QUESTION: Is t h a t  i n c l u d e d  i n  t h e  package  or  is 
it s e p a r a t e ?  

SPOKESNAN: I g u e s s  i t  i s  i n  t h e  package .  I t  i s  i n  
t h a t  piece, b u t  I c a n ' t  r e a l l y  i d e n t i f y  how much it i s .  

QUESTION : 
F106 and F 1 2 ?  

SPOKESWIN : 

QUESTION:  

SPOKESFIAN : 
RDT and E ,  t h e  F 1 4 A  
14A, 1 3 0  i n  - 6 9 ,  1 7 5  

SPOKESI.IAN : 

QUESTION : 

How a b o u t  t h e  I n t e r c e p t o r ?  How a b o u t  t h e  

L e t  m e  see i f  I c a n  p i c k  it up. 

Could w e  g e t  t h e  RDT and E: and  F 1 4  A and B? 

filaybe Don can  f i n d  t h e  1 0 6 .  The  F 1 4  
h a s  g o t  1 3 0  -- t h e r e  i s  RDT and  E ,  f o r  t h e  
i n  7 0 .  The ' '8'' h a s  g o t  30 i n  6 9  and 5 0  i n  G. 
I d o n ' t  have  t h e  F106  numbcrs.  

Let m e  a s k  you a q u e s t i o n  a b o u t  t h i s  b u d g e t  
t h a t  I migh t  n o t  have  asked i f  I had  had  an  o p p o r t u n i t y  t o  s t u d y  
it more f u l l y ,  b u t  you have  r e d u c e d  t h e  e x p e n d i t u r e s  by a b o u t  
$ 3  b i l l i o n  i n  t h e  c u r r e n t  f i s c a l  y e a r  under  a mandate f rom Congress .  

You have  a l s o  managed t o  spend a b o u t  $ 3  b i l l i o n  more 
t h a n  you e x p e c t e d  t o  i n  t h e  p o s t - T e t  t h i n g ,  so  you had  t o  go  
for a s u p p l e m e n t a l .  

T h i s  t o  ne secms t o  add  up t o  a b o u t  6 .  Now you 
are p r o j e c t i n g  a b u d g z t  for f i s c a l  70 --- 

SPOKESllAii : Could you e x p l a i n  t h a t ?  

QUESTION:  
T h a t  i s  a c c u r a t e ,  i s n ' t  i t? 

You havc c u t  o u t  $ 3  b i l l i o n  o f  e x p e n d i t u r e s .  

SPOKESPIAN: Yes. R e m e m b e r  t h a t  i s  t h i s  y e a r ,  a g a i n s t  t h i s  
y e a r ' s  a p p r o p r i a t i o n s .  

QUESTION: T h a t  i s  r i g h t .  N o w  you have t o  g e t  a supplemcn'21 
f o r  a n o t h e r  t h r e e  which i s  n o t  t h e  same a s  what you have  c u t .  
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SPOKESMAN: But you are mixing two years there but go 
ahead. 

QUESTION: I understand I am mixing two years because you 
are going to spend the supplemental next year. 
projecting a budget next year for substantially the same level 
as this. 
to be next spring? It is inevitable, isn't it? 

Yet you are 

My question is how much is your supplemental going 

SPOKESMAN: No. As a matter of fact, there is nothing in 
either what we are saying or what we believe that contemplates 
a supplemental next spring. 

QUESTION: I mean the spring of 1970, I am sorry. 

SPOKESMAN: I honestly believe we are fully funded 
in Fiscal 70 as we are looking at it. What we are doing is 
bringing up to date the Presidential determination of southeast 
activity and force levels starting from last March. What we 
are doing in terms of our supplemental for this year is paying 
for the military personnel that were authorized at that time 
plus the additional munitions that were ordered through the May 
post-Tet but May and August offensive, -1 - and actually this puts 
our inventaries in pretty good shape t ased  on toxay's con- 
sumption. 

So, I see no reason, unless things yo to pot over 
there, for a supplemental, in 1970 and everything else is 
fully funded. 

QUESTION: One more question, sir -- 
SPOKESMAN: Let me quickly qualify that. There 

again is a pay raisel a statutory pay raise in the 70 budget 
aqain in aone line which again will get us into a Supplemental 
next year to fund that pay raise. 
(deleted) said that of our $ 3  billion supplemental this year 
$1 billion 2 will be for  the pay raise. We will be in exactly 
that situation again next year. 

You will remember that 



QUESTION: ... budget by the $ 3  billion cut are not being 
corrected if that is the right word in fiscal 70. You yourself 
said some of the stuff will creep back in over the years. Is 
it creeping back in yet or will it later on? 

SPOKESMAN: I think to the extent that we depressed our 
non-Southeast Asia, which is where the cuts are placed, 
operational activity below what we would call normal levels 
of operational activity, 1970 represents a normalization of 
our operational activity. To that extent I think, sure, that 
the 70 budget does recoup a somewhat lower level of activity 
than we experienced in 69 in the non Southeast Asia area, 
but it wasn't a deferred expense, it is a true saving in 
1969. 
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We are j ’ u s t  moving up t o  a l i t t l e  h i g h e r  l eve l  i n  
7 0 ,  b u t  a s i d e  f r o m  t h a t ,  I r e a l l y  d o n ’ t  t h i n k  t h a t  t h e r e  i s  
a n y t h i n g  t h a t  i s  e i t h e r  a booby t r a p  f o r  a s u p p l e m e n t a l  i n  
t h e  70 b u d g e t  o r  i s  unde r  funded” i n  t h e  70 b u d g e t .  We t h i n k  
it is a p r e t t y  good b u d g e t .  

QUESTION: Dur ing  t h e  campaign,  X r ,  Nixon made q u i t e  
a p o i n t  a b o u t  t h e  f a c t  t h a t  h e  f e l t  there w a s  a s e c u r i t y  gap 
i n  o u r  forces. D o  you feel  t h a t  t h e  b u d g e t  t h a t  w e  have  been  
g i v e n  t o d a y  reflects t h e  documents  which Mr. Nixon sa id  i s  
y o u r  s e c u r i t y  gap? And i f  t h e r e  i s  a s e c u r i t y  gap  how much 
money w i l l  it t a k e  t o  remedy it? 

SPOKESI.LAN: Whcn d i d  I s t o p  b e t t i n g  my w i f e .  Of c o u r s e  
I a m  a c o m p t r o l l c r .  I h o n e s t l y  b e l i e v e  t h a t  b a s e d  on t h e  programs 
w e  were g i v e n  t h a t  w e  have  a good,  w e l l  b a l a n c e d  b u d g e t .  I t h i n k  
i n  such  areas as you c a n  see f rom y o u r  t a b l e s ,  r e s e a r c h  and 
development ,  new s h i p  b u i l d i n g  p r o g r a m ,  new a i r c r a f t  programs,  
t h a t  w e  have  a good b a l a n c e d  b u d g e t .  

I a m  n o t  t h e  one  t o  e v a l u a t e  t h e  o v e r a l l  i n t e r n a t i o n a l  
t h r e a t  v e t s u s  t h i s  program. T h i s  i s  a q u e s t i o n  f o r  M r .  L a i r d  
s t a r t i n g  n e x t  week, of c o u r s e ,  Ad t h e  rest, o f  the t e a m .  I 
know t h a t  S e c r e t a r y  C l i f f o r d  and  S e c r e t a r y  N i t z e  b e l i e v e  t h a t  
t h e y  are s e n d i n g ’ t o  t h e  H i l l  a v e r y  well b a l a n c e d  budge t  and I 
t h i n k  t o n i g h t  w e  o u g h t  t o  h e a r  Pres idc . lk  Johnson s a y  t h o s e  
same words. A s  f a r  as w e  are eoncernf-rl we b e l i e v e  i t .  

QUESTION: D o  you know i f  t h e  J o i n t  C h i e f s  have  s i g n e d  
off  on t h i s  one?  

Q U E S T I O N :  Could ycz;. answer  a c o u p l e  of  non-hardware 
q u e s t i o n s ?  

I n  t h e  RDT and Z c a t e g o r y ,  would you g i v e  u s  a rundown 
on y o u r  6 1 / 6 2 ,  this bcllsic r e s e a r c h ,  t h e  n e a r  b a s i c  r e s e a r c h  
c a t e g o r i e s .  

. S P O i ; E S L k ; i :  What are w e  d o i n g  i n  i t  you mean? 

QUESTIObi; Y e s ,  61, 62. 

SCCOND SPOKES4AFY: Well, I can  g i v e  you t h e  f i g u r e s  and 
t h e  l i n e  i t e m s ,  b u t  I r e a l l y  c a n ’ t  e x p l a i n  it. 
you o u g h t  t o  go t o  DDR and  E more t h a n  t o  m e .  
as  w e  q u i c k l y  r u n  th’rough’  
f i r s t  of a l l .  

I would g u e s s  t h a t  
L e t  me g i v e  you 

these t h e  p i e c e s  of i t  i n  RDT&E A r P ’ f  
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I n  m i l i t a r y  sciences, w e  are go ing  from 172 t o  182 
& l l i o n  dollars.  
$132 m i l l i o n ,  Missiles 
and r e l a t e d  equ ipmen t ,  we are g o i n g  f r o m  $755 m i l l i o n  t o  $ 8 8 3  m i l l i o n .  

For a i r c r a f t ,  we are g o i n g  from $117 m i l l i o n  t o  
A l l  of t h i s  i s  RDT&E i n  t h e  s u b c a t e g o r i e s .  

. _- 

1 -- 

. "  

. I  

. .- 

T h i s  is t h e  Army s t i l l .  We are go ing  i n  o rdnance ,  combat 
v e h i c l e s ,  and equ ipmen t ,  w e  are g o i n g  from $171 m i l l i o n  t o  

$193 m i l l i o n .  

O t h e r  equipment  i s  s t a y i n g  a b o u t  e q u a l .  I n  Navy, i n  m i l i t a r y  
sciences, w e  are go ing  f rom $153 m i l l i o n  t o  $160 m i l l i o n .  I n  
a i r c r a f t ,  w e  are go ing  from $396 m i l l i o n  t o  $577 m i l l i o n .  I n  missiles 
we are go ing  from $714 m i l l i o n  t o  $525 m i l l i o n .  

QUESTION: I t  is i n  h e r e ?  

SECOND SPOKESP-IAN: T h a t  is all I a m  doing .  I a m  j u s t  
p u l l i n g  from RDT&E. 

QUESTION: W i l l  you p l e a s e  t e l l  me whethe r  t h e  pay raise 
is i n c l u d e d  h e r e ?  

SPOKESMAN: The pay r a i s e  f o r  pay t o  become e f f e c t i v e  
J u l y  1, 1 9 6 9 ,  o r  t h e  pay raise That became ef fec€%ve J u l y  1, 1968,  
h a s  been  t r a d i t i o n a l l y  p u t  i n  a government  wide c o n t i n g e n c y  amount 
i n  t h e  P r e s i d e n t ' s  b u d g e t  so t h a t  it i s  i n  t h e  t o t a l s  o f  t h e  
P r e s i d e n t ' s  b u d g e t  b u t  i t  h a s  n o t  been d i s t r i b u t e d  by agency u n t i l  
s u c h  t i m e  as t h e  i n d i v i d u a l  a g e n c i e s  w i l l  compute t h e  more p r e c i s e  
amounts t h a t  w i l l  be  r e q u i r e d  by a g e n c i e s ,  d e t e r m i n e  what  
amounts can  b e  abso rbed  of t h e  t o t a l  pay r a i s e  and ask f o r  the 
s u p p l e m e n t a l s  unde r  t h e i r  own i n d i v i d q a l  a p p r o p r i a t i o n  a c c o u n t s .  



So that there is a provision in the total Bregident's 
budget for the pay raise. It just is not included in the 
Defense Chapter for defense. 

QUESTION: 
military assistance. 

I want to ask one question If I may regarding 

In this book the budget is around $275 million for 
foreign military sales but it says this will finance more 
sales than the $296 million approved last year because 
a portion of this budget authority will guarantee private 
financing. 

Cbn we get how much more in estimated sales this year 
over last year and whether special congressional authority 
is needed for this new guarantee? 

SECOND SPOKESMAN: You are readinq from the budget book. 
I am not trying to evade it. 

SPOKESMAN: We don't have those numbers. 

It is-true that part of t b b o n e y  that is appropriated 
for foreign military sales is used' to guarantee loans for 
sales so that it extrapolates into a higher sales program, 
dependinq upon how these loans can be arranged and how 
effective these guarantees can be made vis-a-vis the 
amount of money that the U. S. Government would have to 
commit for that purpose. 

QUESTION: You don't have any figures? 

SPOKESMAN: No, we do not on that subject. I would suggest 
that you contact the International Security Affairs. 

SPOKESMAN: Would it be agreeable if we took several 
more questions and the rest we will just try and answer your 
queries individually as best we can. 

QUESTION: -- is it possible to break out a figure for 69 
and 70 for DOD support for  project Apollo? 

And the total space funding, also? 
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SPOKESMAN: I think the astronautics in RDT&E is in your 
table, I believe, which is what comes closest to our space. 
Military astronautics is in your- table. Support of Apollo, I 
don't know whether *e can break that number out or not. I think 
we would have to refer that to DDR&E. 

QUESTION: Can you explain why the three military services 
together are practically Standing still in expenditures 
projected for 70 whereas the Defense Department and Defense 
agencies are increasing by $715 million, which actually means 
that you are spending less on the three military servicesykhen 
you take inflation into effect? 

Where is all that money going? 

SECOND SPOKESMAN: The biggest piece of the defense agency 
outlay increase is in the normal each year increase in the 
retired population and therefore in the retired pay account, 
and this year that is augmented by the fact that there was 
a consumer price index impact which takes place February 1. 
So it is only a piece of this year. It is a full year next 
year. 

In other words there is a disproportionate-increase in 
70 versus 6 9 .  
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QUESTION: 

SECOND SPOKESLWN: I t  a c c o u n t s  f o r  $400  m i l l i o n .  

D o e s  t h a t  a c c o u n t  for most of t h e  i n c r e a s e ?  

QUESTION: Thank you v e r y  much, s i r .  

W i l l  you l o o k  i n  R and  D and f i n d  o u t  t h r e e  t h i n g s  
t h a t  were ment ioned  i n  t h e  P r e s i d e n t ' s  message? 

SECOND SPOKJiS?iAPi : 

QUESTION: Y e s .  

SECOND SPOKESMAN: You are a h e a d  of u s  a g a i n .  

SPOKESNAN: You are r e f e r r i n g  t o  t h e  Budget  Message 

Have you read t h e  P r e s i d e n t ' s  message? 

I t a k e  i t ?  

QUESTION: Y e s .  

Thank you ve ry  much, s i r .  
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BUDGET FLASH.. . . . 
Not s i n c e  1961, when P r e s i d e n t  Kennedy revamped t h e  l a s t  Eisenhower 

d e f e n s e  budget t o  upgrade c o n v e n t i o n a l  w a r f a r e  c a p a b i l i t i e s ,  has  t h e r e  been 
a s  much tu rmoi l  around and w i t h i n  a m i l i t a r y  budget  a s  t h e r e  h a s  been w i t h  
t h e  c u r r e n t  f i s c a l  1969 program. 

(While L B J ' s  l a s t  budget r e q u e s t  -- f o r  FY 1970 -- goes t o  Congress on 
13 J a n u a r y ,  t o  be  fo l lowed  i n  a few months by some Nixon-Laird m o d i f i c a t i o n s ,  
t h e  FY 1969 program i s  t h e  one t h a t  remains i n  e f f e c t  u n t i l  J u n e  30. And 
s i n c e  no d e f e n s e  budget i n  r e c e n t  y e a r s  h a s  been through t h e  Congres s iona l  
m i l l  b e f o r e  August a t  t h e  e a r l i e s t ,  t h e  FY 1969 budget levels  w i l l  be of  
prime importance f o r  some t i m e  a f t e r  J u n e  30 a s  w e l l ,  s i n c e  t h e  p r a c t i c e  h a s  
now become common t o  r e t a i n  t h e  p rev ious  f i s c a l  y e a r ' s  l e v e l s  on a week-to-week 
b a s i s  w h i l e  Congress wrestles f o r  s e v e r a l  months i n t o  t h e  new f i s c a l  p e r i o d  on 
t h e  e x a c t  f i g u r e s  t o  be approved.)  

An impor t an t  d i f f e r e n c e  from 1961 and o t h e r  y e a r s  when t h e r e  were major 
changes d u r i n g  t h e  c o u r s e  of t h e  y e a r  i s  t h a t  i n  FY 1969 t h e  b u l k  of t h e  changes 
a r e  n o t  t h e  r e s u l t  o f  a d i f f e r e n t  view of  n a t i o n a l  s e c u r i t y ,  o r  changes i n  t h e  
n a t u r e  o f  t h e  t h r e a t ,  o r  new t e c h n o l o g i c a l  developments;  t h e  major f a c t o r  i s  
economic -- budget a u s t e r i t y  caused by t h e  con t inued  tremendous demands of  t h e  
Vietnam War, conce rn  o v e r  n a t i o n a l  economic s t a b i l i t y ,  and mounting p r e s s u r e  
f o r  i n c r e a s e d  fund ing  from o t h e r  s e c t o r s  of  t h e  economy. Budget changes based 
on t h i s  t ype  of  s i t u a t i o n  o f t e n  wreak havoc w i t h  c a r e f u l l y - p l a n n e d  m i l i t a r y  
programs. 

Congress whacked $5 b i l l i o n  from t h e  FY 1969 de fense  money r e q u e s t ,  and 
fol lowed t h i s  up w i t h  t h e  Revenue and Expend i tu re  C o n t r o l  A c t  o f  1968 r e q u i r -  
i n g  a d d i t i o n a l  c u t s .  When S e c r e t a r y  of  Defense C l a r k  C l i f f o r d  came up w i t h  
h i s  d e t a i l e d  b i l l  of  p a r t i c u l a r s  r e c e n t l y  on where t h e  r e d u c t i o n s  were t o  be  
a l l o c a t e d ,  i t  came o u t  t o  a shade  ove r  $5 b i l l i o n  i n  FY 1969 money r e q u e s t s  
and a lmos t  $700 m i l l i o n  t o  be t a k e n  o u t  of  t h e  h i d e  of  p r i o r  y e a r  a p p r o p r i a -  
t i o n s  n o t  y e t  committed. 

About 80% of t h e  r e d u c t i o n s  a r e  t h e  d i r e c t  r e f l e c t i o n  of  Congres s iona l  
d i r e c t i v e s  t o  c u t  s p e c i f i c  programs. But w h i l e  t h e r e  a r e  many s p e c i f i c  l i n e -  
i t e m  r e d u c t i o n s ,  i n  numerous other c a s e s  t h e r e  i s  o n l y  t h e  announced t a r g e t  o f  
c u t t i n g  a s t a t e d  amount i n  "RDT&E program levels" o r  "more a u s t e r e  procurement 
of  e l e c t r o n i c s  equipment," and t h i s  i s  where a r e a l  crunch comes i n t o  p l a y ,  
i n  de t e rmin ing  which p r o j e c t s  g e t  gigged t h e  most t o  meet t h e  quo ta .  ( S t i l l  
t o  come is  a n  expec ted  "supplemental" a p p r o p r i a t i o n  f o r  FY 1969 f o r  Vietnam 
e x t r a  c o s t s ,  f o r  a s  much a s  s e v e r a l  b i l l i o n  d o l l a r s . )  





Budget Flash (2) 

Of particular interest to readers of this series are these program re- 
ductiEs (note that these are reductions in authorized funds that would have 
been spent over several years, not merely FY 1969 expenditures): 

..... Reduction in non-SEA Logistical Support Areas (supplies and mate- 

..... Reduction in non-SEA Major Equipment and Ammunition Procurement, 

..... Reduction in RDT&E Program Levels, based on both program status 
rials, spare and repair parts, equipment maintenance), $368.2 million. 

$325 million. 

and reevaluation of priorities, $176.3 million. 

NAVY : - 
..... Reduction in Logistics Support Requirements, Ship Operating and 
..... Reduction in F-111B and Phoenix missile procurement, $530 million. ..... Reduction of General Purpose Communications and Procurement of 
..... Reassessment of Priorities and Rephasing of Procurement to more 
..,..Deferment of Fast Deployment Logistics Ships, $183.6 million. ..... Deferment of General Purpose Destroyer (DX) Program, $221.0 million. ..... Cancellation of 2 AGOR's (ocean survey), $14 million. ..... Reduction in ocean-going minesweeper (MSO) program, $95.8 million. ..... Reductions and Reassessment of Priorities for RDT&E, $132.5 million. 
,....Adjustment in Polarispto-Poseidon missile s u b  conversion program, 

Overhaul Costs, $160.1 million. 

Electronics Equipment, $106 million. 

austere levels, $219.6 million. 

$213.1 million. 

AIR FORCE: -- 
..... Reduction of Supplies and Materials, $25 million. ..... Reduction in other procurement areas, $93 million. ..... Reduction in FB-11 and F-111D procurement, $677 million. ..... Reduction in SR-71 reconnaissance aircraft procurement, $9 million. ..... Reduction in A-7 aircraft procurement, partially offset by increase 
..... Reduction in aircraft rework and modification, $38 million. ..... Reduction and reassessment of priorities, $192.8 million. ..... Reduction in classified projects, $38.9 million. 

in F-4E procurement, $6.9 million. 

DEFENSE AGENCIES : 

..... Reduction in R&D programs, $30 million. ..... Reduction in DOD Emergency Fund for R&D, $75 million. 





Budget F l a s h  (3)  

Note t h a t  t h e  u n a l l o c a t e d  r e d u c t i o n s  i n  RDTdrE, p l u s  t h e  c u t s  i n  s p e c i -  
f i c  programs s t i l l  i n  t h e  R&D s t a g e  (FDL, DX) come t o  more than  $1 b i l l i o n .  

-- On t h e  p l u s  s i d e ,  t h e r e  h a s  been a dec ided  boos t  g iven  t h e  n a t i o n ' s  
undersea  w a r f a r e  program, a f t e r  c o n s i d e r a b l e  p u l l i n g  and hau l ing .  An i n -  
c r e a s e  i n  FY 1969 funding  o f  $52.8 m i l l i o n  over  t h e  o r i g i n a l  budget r e q u e s t  
h a s  been p rov ided  f o r  by t h e  SecDef,  € o r  n u c l e a r  submarines  and s p a r e s ,  re- 
p r e s e n t i n g  l a r g e l y  f u t u r e  development work t o  be done on t h e  new high-speed  
a t t a c k  sub and t h e  e l e c t r i c  d r i v e  "qu ie t "  sub.  
n a t u r e  of t h e s e  p r o j e c t s ,  on ly  $1.7 m i l l i o n  of  t h a t  $52.8 m i l l i o n  i s  earmark- 
ed  t o  be  a c t u a l l y  s p e n t  d u r i n g  FY 1969. 

I n d i c a t i v e  o f  t h e  long-range  

It w i l l  a l s o  be noted  t h a t  over  $1 b i l l i o n  of t h e  r e d u c t i o n  r e p r e s e n t s  
cu tbacks  i n  p r o d u c t i o n  of v a r i o u s  v e r s i o n s  of t h e  F-111,  i n c l u d i n g  comple te  
c a n c e l l a t i o n  of  t h e  Navy F-111B and s u b s t a n t i a l  r e d u c t i o n  i n  t h e  USAF'S p lanned  
buy o f  FB-111 bombers. Fo r  t h e  Navy, t h i s  i s  p a r t l y  made up by a $130 m i l l i o n  
add-on t o  t h e  budget  by Congress f o r  hurry-up work i n  deve loping  t h e  s u c c e s s o r  
VFX-1, now known a s  t h e  F-14. But whether  a l l  of t h a t  w i l l  be  made a v a i l a b l e  
t o  t h e  Navy when d e s i r e d  i s  s t i l l  a moot q u e s t i o n  -- even a f t e r  Comptro l le r  
Rober t  Moot l e a v e s  t h e  Pentagon. 

The VFX-1 money b reaks  down l i k e  t h i s :  $30 m i l l i o n  f o r  Con t rac t  D e f i n i -  
t i o n ,  $22 m i l l i o n  f o r  a v i o n i c s  development,  $18 m i l l i o n  f o r  f u r t h e r  eng ine  
development ,  and $60 m i l l i o n  f o r  a i r f r a m e  development.  I n  a move t o  avo id  
a n o t h e r  "TFX" c o n t r a c t  award s i t u a t i o n ,  Congress s t i p u l a t e d  t h a t  none of t h e  
development money can be  o b l i g a t e d  u n t i l  a f t e r  C a p i t o l  H i l l  g e t s  t h e  word on 
" the  c o s t  and d e s i g n  c h a r a c t e r i s t i c s  of t h e  a i r c r a f t  s e l e c t e d . "  

USAF's Manned O r b i t i n g  Labora to ry  program, i t  i s  wide ly  i n d i c a t e d ,  i s  
due f o r  i n c r e a s e d  emphasis under  t h e  incoming Nixon A d m i n i s t r a t i o n ,  MOL i n  
FY 1969, however, i s  scheduled  t o  t a k e  i t s  lumps a long  w i t h  most e v e r y t h i n g  
e l se  -- t h e  A i r  Force  r e d u c t i o n  i n  RDT&E contempla tes  a s chedu le  s t r e t c h - o u t  
f o r  MOL r e s u l t i n g  i n  de l ay  o f  abou t  4 months i n  t h e  expec ted  1971 f i r s t  manned 
test  f l i g h t .  

Many o f  t h e  r e d u c t i o n s  be ing  made i n  EY 1969 a r e  d e f e r r a l s  r o t h e r  t h a n  
o u t r i g h t  program r e d u c t i o n s  -- some a r e  fo rma l ly  acknowledged a s  ruch ,  o t h e r s  
a r e  i n f o r m a l l y  unders tood  t o  be  i n  t h i s  ca t egory .  Thus t h e  p r e s s u r e  t h a t  has  
been b u i l d i n g  up i n  e f f o r t s  and programs d e f e r r e d  because of t h e  d r a i n  of  t h e  
Vietnam War i s  upped s e v e r a l  more n o t c h e s ,  As Vietnam spending  d e c l i n e s ,  t h e r e  
w i l l  be  more c l a i m a n t s  f o r  t h e  funds  r e l e a s e d  t h a n  t h e r e  w i l l  be e x t r a  funds 
a v a i l a b l e ,  and t h e  i n - f i g h t i n g  is expec ted  t o  be  severe. There  i s  no t  t h e  
s l i g h t e s t  e x p e c t a t i o n ,  however, t h a t  de fense  budgets  a f t e r  Vietnam w i l l  r e t r e a t  
t o  t h e i r  pre-Vietnam $50 b i l l i o n  level. 

A Brookings I n s t i t u t i o n  s t u d y  by former Budget D i r e c t o r  C h a r l e s  S c h u l t z e ,  
f o r  example, p repa red  f o r  P r e s i d e n t - e l e c t  Nixon, i n d i c a t e s  a d e f e n s e  spend ing  
level  of abou t  $70 b i l l i o n  i n  FY 1971, and $76 b i l l i o n  by FY 1974. P a r t  of t h i s  
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i n c r e a s e  r e f l e c t s  t h e  i n e v i t a b l e  upcreep of wages and p r i c e s ;  b u t  much of 
i t  w i l l  r e s u l t  from t h e  coming t o  f r u i t i o n  of major  new weapon systems now 
i n  t h e i r  e a r l i e s t  s t a g e s  of  development,  o r  whose planned growth i s  tempo- 
r a r i l y  s t u n t e d  because of budget r e s t r i c t i o n s .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
FISCAL YEAR 1969 BUDGET REQUEST 

OUTLOOK 
The Administration has asked Congress for authority to 

spend $4.6 billion for the National Aeronautics and Space 
Administration during the next fiscal year, about $230 million 
below 1968. This is $850 million below 1967 and over $1.3 
billion less than in 1966. The request is the lowest in six 
years, but all is not as bleak as one would suppose from 
first glance . 

President Johnson has reaffirmed the hope that Americans 
would reach the moon next year and has pledged not to "abandon 
the field of planetary exploration." 

Such cuts last year virtually left the nation without 
a planetary exploration program. Mr. Johnson's request, how- 
ever, is much more scaled down from the one rejected in 1967. 

The budget request by the President at least keeps 
alive plans for some exploration of the moon after the initial 
landings and will permit scientists to begin scouting Mars 
in 1969, 1971 and 1973; hopefully in preparation for manned 
flights to that planet ten years or more from now. 

requested for the Apollo lunar landing program in fiscal 
year 1969. Congress is being asked for $4.37 billion in new 
funds, about $220 million less than it appropriated last 
year after making cuts of half a billion dollars. 

be made this year, perhaps several millions, and they may 

The major reduction, exceeding $500 million, is in money 

Congress has served words that even further cuts will 
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f a l l  i n  t h e  same area of l u n a r  e x p l o r a t i o n  fo l lowing  t h e  f i r s t  

l a n d i n g s  and e a r t h - o r b i t  f l i g h t s  i n  t h e  Apollo A p p l i c a t i o n s  

Program. P l a n e t a r y  e x p l o r a t i o n  p l a n s  a r e  s t i l l  c a n d i d a t e s  

f o r  c u t s .  

The $4,370,400,000 of new o b l i g a t i o n a l  a u t h o r i t y  i s  
broken i n t o  a r e q u e s t  of $3.677 b i l l i o n  f o r  r e s e a r c h  and 

development; $45 m i l l i o n  f o r  c o n s t r u c t i o n  of f a c i l i t i e s ;  

and $648 m i l l i o n  f o r  a d m i n i s t r a t i v e  o p e r a t i o n s .  
Th i s  means t h a t  R&D i s  down about  $233 m i l l i o n  from 

1968 and about  $557 m i l l i o n  from 1967; c o n s t r u c t i o n  of f a -  

c i l i t i e s  is up a l i t t l e  from 1968, from $37.8 m i l l i o n  t o  $45 

m i l l i o n ,  b u t  about  $40 m i l l i o n  below what i t  w a s  i n  1967. 

Admin i s t r a t ive  o p e r a t i o n s  i s  a t  $648.2 m i l l i o n  as compared 

t o  $640.4 m i l l i o n .  

NEW RESEARCH AND DEVELOPMENT PROGRAMS AND PROJECTS 

The f i s c a l  yea r  1969 budget  c o n t a i n s  $38,000,000 f o r  

t h e s e  new r e s e a r c h  and development p r o j e c t s :  
Lunar and P l a n e t a r y  E x p l o r a t i o n  Proqram 

Mariner Mars 1971 ($18 ,000 ,000)  

The Mariner Mars 1971 p r o j e c t  o b j e c t i v e s  are t o  p l a c e  

two s p a c e c r a f t  i n  o r b i t  about  M a r s  t o  measure t h e  p h y s i c a l ,  

chemica l ,  and thermal  p r o p e r t i e s  of i t s  s u r f a c e  and atmosphere 

and t h e  v a r i a t i o n s  of t h e s e  p r o p e r t i e s  w i th  t h e  season  and 

t i m e  of day. Th i s  p r o j e c t  should  advance s p a c e c r a f t  t ech-  

nology f o r  o r b i t a l  miss ions  about  t h e  p l a n e t s .  The s c i e n t i f i c  

i n s t r u m e n t s  f o r  t h e  Mariner 1971 miss ions  w i l l  be s i m i l a r  t o  

t h o s e  carried by Mariner 1969. However, t h e  1 9 7 1  miss ion  

i s  an advancement because o r b i t a l  o p e r a t i o n s  w i l l  make 
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measurements c l o s e r  t o  t h e  s u r f a c e ,  and f o r  l onge r  p e r i o d s  

of t i m e  t han  t h e  Mariner M a r s  1969 f l y b y  mission.  

The Mariner M a r s  1971 s p a c e c r a f t  w i l l  be similar t o  t h e  

Mariner Mars 1969 s p a c e c r a f t  and w i l l  u s e  t h e  s p a r e  components 

and proof t e s t  model from t h a t  p r o j e c t .  The funds  r e q u e s t e d  
f o r  FY 1969 w i l l  p rov ide  a d e t a i l e d  system d e s i g n ,  p rocure  

a d d i t i o n a l  Mariner Mars 1969 subsystems,  modify Mariner Mars 

1969 hardware,  and develop  and t e s t  p r o t o t y p e s  of c r i t i c a l  

subsystems. 

T i t a n  Mars 1973 ($20 ,000 ,000)  

The T i t a n  M a r s  1973 p r o j e c t  w i l l  con t inue  t o  measure 

t h e  p h y s i c a l  and chemical  p r o p e r t i e s  of M a r s  from o r b i t  and 
send a s u r v i v a b l e  l a n d e r  through t h e  atmosphere t o  t h e  M a r s  

s u r f  ace. These measurements w i l l  i n c r e a s e  t h e  topographic  

and thermal mapping in fo rma t ion ;  e s t a b l i s h  t h e  absence o r  t h e  

p re sence  and d i s t r i b u t i o n  of water on t h e  s u r f a c e ;  measure 

t h e  trace c o n s t i t u e n t s  of the atmosphere; de te rmine  ionosphere  

p r o p e r t i e s  and d i s t r i b u t i o n  -- i f  any; and o b t a i n  d e n s i t y ,  

t empera tu re ,  and composi t ion p r o f i l e s  of t h e  atmosphere by 

d i rec t  measurements. The o r b i t e r  s p a c e c r a f t  w i l l  be used 

f o r  f u t u r e  p l a n e t a r y  miss ions .  Technologies  and s t e r i l i z a -  

t i o n  t echn iques  w i l l  be developed f o r  systems t o  be landed 

on Mars i n  l a t e r  miss ions .  There w i l l  be a s m a l l  s u r v i v a b l e  

o r b i t e r  and a l a n d e r  launched on a T i t a n  v e h i c l e  i n  1973. 

Funds r e q u e s t e d  f o r  1969 w i l l  p rov ide  f u n c t i o n a l  s p e c i f i c a -  

t i o n s ;  s t a r t  of d e t a i l e d  system d e s i g n s ;  and development,  

f a b r i c a t i o n ,  and t e s t i n g  of e n g i n e e r i n g  models of c r i t i c a l  

subsystems f o r  bo th  t h e  o r b i t e r s  and probes.  

- 3 -  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
FISCAL YEAR 1969 BUDGET REQUEST 

DETAILED BACKGROUND 

The Na t iona l  Aeronaut ics  and Space Admin i s t r a t ion  w a s  
e s t a b l i s h e d  on October 1, 1958, accord ing  t o  t h e  N a t i o n a l  

Aeronaut ics  and Space A c t  of 1958, approved on J u l y  29, 1958. 

The A c t  s ta tes  t h a t  t h e  p o l i c y  and purpose of t h e  United 

S ta tes  a c t i v i t i e s  i n  space  w i l l  be: t o  conduct  space  and 

a e r o n a u t i c a l  a c t i v i t i e s  f o r  p e a c e f u l  purposes  f o r  t h e  b e n e f i t  

of a l l  mankind, These a c t i v i t i e s  should  c o n t r i b u t e  m a t e r i a l l y  

t o :  t h e  expansion of human knowledge i n  t h e  atmosphere and 

space ;  t h e  improvement and u s e f u l n e s s  of a e r o n a u t i c a l  and 

space  v e h i c l e s ;  t h e  development and o p e r a t i o n  of space  v e h i c l e s ;  
t h e  e s t a b l i s h m e n t  of long-range s t u d i e s ,  t h e  p r e s e r v a t i o n  of 

United S ta tes  l e a d e r s h i p  i n  a e r o n a u t i c s  and space  technology 

and u t i l i z a t i o n ;  t h e  d i s s e m i n a t i o n  of p e r t i n e n t  i n fo rma t ion  

ga ined  i n  t h e  program t o  c i v i l  and m i l i t a r y  agenc ie s ;  t h e  

coope ra t ion  wi th  o t h e r  n a t i o n s  i n  a e r o n a u t i c s  and space  

a c t i v i t y  pu r suan t  t o  p e a c e f u l  i n t e r e s t s ;  and t h e  e f f e c t i v e  

u t i l i z a t i o n  of s c i e n t i f i c  and e n g i n e e r i n g  t a l e n t s  and fa- 

c i l i t i e s  of t h e  n a t i o n .  

A t o t a l  funding  program of $4,370,400,000,  t o  be f i n a n c e d  

by new o b l i g a t i o n a l  a u t h o r i t y ,  i s  r e q u e s t e d  t o  s u p p o r t  c u r r e n t  

and proposed programs 
The i n d u s t r i a l  community, under c o n t r a c t s  w i th  t h e  NASA, 

w i l l  con t inue  t o  c a r r y  forward t h e  prime d e s i g n ,  development,  

and f a b r i c a t i o n  e f f o r t  of t h e  NASA program. However, on ly  

about  85 t o  88 c e n t s  of eve ry  R&D d o l l a r  is  expected t o  go 

t o  i n d u s t r y  compared,with 94 p e r c e n t  l a s t  yea r .  S p e c i f i c  

- 4 -  
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e lemen t s  of t h e  a c t i v i t y  w i l l  c o n t i n u e  t G  D e  pursued  wi th iE  
NASA i n s t a l l a t i o n s ,  o t h e r  government a g e n c i e s ,  u n i v e r s i t i e s ,  

and research c o n t r a c t o r s  which have t h e  n e c e s s a r y  l e v e l  of 

e x p e r t i s e  i n  s p e c i a l  areas of e n g i n e e r i n g  and science.  The 
major e l e m e n t s  of t h e  program f a l l  w i t h i n  t h e  f o l l o w i n g  

c a t e g o r i e s :  

Manned Space F l i g h t :  A program f o r  the  con t inued  de- 

\'elopment and demons t r a t ion  of a c a p a b i l i t y  f o r  mannea 

-pace  o p e r a t i o n s  and e x p l o r a t i o n ;  t o  ma in ta in  p r o g r e s s  

- n  manned space  f l i g h t ;  and t o  p r o v i d e  in fo rma t ion  re- 

q u i r e d  f o r  f u t u r e  d e c i s i o n s  conce rn ing  follow-on space  

programs. 

Space Sc ience  and A p p l i c a t i o n s :  A program ofr unmanneu 

space  f l i g h t  i nvo lv ing :  (1) s c i e n t i f i c  i n v e s t i g a t i o n s  

of t h e  e a r t h ,  s o l a r  sys tem,  s ta rs  and space  environment;  

compi l ing  new knowiedge i n  astronomy; p l a n e t a r y  and 

i n t e r p l a n e t a r y  s t u d i e s  and exper iments  on t h e  a f f ec t s  of 

.;pace environment on l i v i n q  organisms;  and ( 2 )  t h e  

a d a p t i n g  of space  cechnology s o  a c q u i r e d  f o r  t h e  d i r e c t  

b e n e f i t  of mankind i n  a r e a s  such as wea the r ,  communications,  

n a v i g a t i o n ,  t r a f f i c  c o n t r o l ,  qeodesy meteoro logy ,  and 

.;arth r e s o u r c e s .  

Advanced Research and 'i 'echnology: A c o n t i n u i n g  program 

t o  p r o v i d e  t h e  t e c h n o l o q i c a l  base f o r  s i g n i f i c a n t  f u t u r e  

aerospace  mis s ions .  

Tracking  and Data  A c q u i s i t i o n :  A program f o r  p rov id inq  

t h e  s u p p o r t  r e q u i r e d  by t h e  world-wiae NASA manned anc! 

unmanned space  f l i g h t  programs. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

F I S C A L  YEAR 1969 R E Q U I S T  

SUMMARY O F  BUDGET PLAN 

O F F I C E  O F  MANNED SPACE F L I G H T  PROGRAMS 

( T h o u s a n d s  of d o l l a r s )  
1967 1968 1969 

R e s e a r c h  and D e v e l o p m e n t  

G e m i n i  . . . . . . . . . . . . 
A p o l l o  . . . . . . . . . . 
A p o l l o  app l i ca t ions  . . . . . 
A d v a n c e d  m i s s i o n s  . . . . . . 

C o n s t r u c t i o n  of F a c i l i t i e s  

K e n n e d y  Space C e n t e r  . . . . . 
Manned Spacecraft  C e n t e r  . . . 
Marshall Space F l i g h t  C e n t e r  . 
Michoud A s s e m b l y  F a c i l i t y .  . . 
V a r i o u s  l o c a t i o n s  . . . . . . 

kdminis  t r a t i v e  O p e r a t i o n s  

K e n n e d y  Space C e n t e r  . . . . . 
Manned Spacecraft C e n t e r  . . . 
Marshall Spaceflight C e n t e r  . 

TOTAL,  MANNED SPACE F L I G H T  

$3,024,000 $2,809,200 $2,483,400 

--- --- 15 , 200 
2,922,600 2,556,000 2,038,800 

80 , 000 253,200 439 , 600 
6 , 200 --- 5 , 000 

45,057 25,665 18,659 

34,157 23,745 1 3  , 209 
10 , 200 750 3 , 100 

--- 745 
700 425 400 
--- ---- 1,950 

--- 

317,102 312,957 312,984 

92 , 742 93,831 97,710 
95 , 659 95,908 97,096 
128 , 701 123,218 i18 , 178 

$3,386,159 $3,147,822 $2,815,043 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

F I S C A L  YEAR 1969 REQUEST 

SUMMARY O F  BUDGET PLAN 

O F F I C E  O F  SPACE S C I E N C E  AND A P P L I C A T I O N S  PROGRAMS 

O F F I C E  O F  U N I V E R S I T Y  A F F A I R S  PROGRAM 

( T h o u s a n d s  of d o l l a r s )  
1967 1968 1969 

SPACE S C I E N C E  AND A P P L I C A T I O N S  
PROGRAMS AND P R O J E C T S  

R e s e a r c h  and D e v e l o p m e n t  $576,100 $552,850 $538,200 

Lunar and p l ane ta ry  exp lo ra t ion  184,150 141,500 107,300 

Launch v e h i c l e  procurement .  117,650 127,100 128,300 
B i o s c i e n c e  42 ,000  41,800 48,500 

Physics  and astronomy . . . .  129,800 142,950 141,900 

Launch v e h i c l e  development,  . 31,200 --- --- 

Space applicat . ions.  . . . . .  71,3 rJO 99,500 112,200 

C o n s t r u c t i o n  of F a c i l i t i e s  4,  €b8  3,595 1,200 

G o d d a r d  Space F l i g h t  C e n t e r  . -I-  565 --- 
J e t  Propuls ion  Laboratory . . 350 --- --- 

NASA . . . . . . . . . . .  1,213 2,290 700 
V a r i o u s  l o c a t i o n s  . . . . . .  2,920 
Wallops S t a t i o n  . . . . . . .  205 740 500 

. . . . . . . . .  

John F. K e n n e d y  Space C e n t e r ,  

--- --- 

A d m i n i s t r a t i v e  O p e r a t i o n s  80,798 77,392 79,502 

G o d d a r d  Space F l i g h t  C e n t e r  . 71,069 68,525 70,594 
Wallops S t a t i o n  . . . . . . .  9,729 8,867 8,908 

TOTAL, SPACE S C I E N C E  AND 
APPL I C A T  IONS.  . . . . . .  $661,586 $633,837 $618,902 

U N I V E R S I T Y  A F F A I R S  PROGRAM 

Research and D e v e l o n m e n t  

S u s t a i n i n g  u n i v e r s i t y  program $31,000 $10,000 $10,000 

- 10 - 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

F I S C A L  YEAR 1969 REQUEST 

SUMMARY O F  BUDGET PLAN 

O F F I C E  O F  ADVANCED RESEARCH AND TECHNOLOGY PROGRAMS 

O F F I C E  OF TRACKING AND DATA A C Q U I S I T I O N  PROGRAMS 

O F F I C E  OF TECHNOLOGY U T I L I Z A T I O N  PROGRAM 

(Thousands of do l l a r s )  
1967  1968 1969 

ADVANCED RESEARCH AND TECHNOLOGY 
PROGRAMS AND P R O J E C T S  

R e s e a r c h  and D e v e l o p m e n t  $268,150 

B a s i c  research . . . . . . . . 21,401 
Space veh ic l e  systems. . , . . 33,909 

H u m a n  f ac to r  systems . . . . . 16,265 
Space power and e lectr ic  pro- 

p u l s i o n  systems. . . . . . . 40 , 440 
N u c l e a r  rockets.  . . . . . . . 53,000 
C h e m i c a l  p ropuls ion ,  . . . . . 33,638 
A e r o n a u t i c a l  vehicles .  . . . . 35,900 

E l e c t r o n i c s  systems, . , . . . 33,597 

$318,700 

21,465 
35,000 
39 , 200 
20,985 

44,000 
5 4  , 000 
37,250 
66 , 800 

$336 , 800 

35 , 300 
39 , 400 
2 1  , 700 

44,800 
60 , 000 
36 , 700 
76,900 

22,000 

C o n s t r u c t i o n  of F a c i l i t i e s  29,600 5,285 386 

A m e s  R e s e a r c h  C e n t e r  . . . . . --- 3 , 1 7 0  386 
E l e c t r o n i c s  R e s e a r c h  C e n t e r .  . 7,500 --- --- 
Langley R e s e a r c h  C e n t e r .  . . . 6 , 100 --- --- 
L e w i s  R e s e a r c h  C e n t e r .  . . . . 1 6  , 000 2 , 115  --- 

A m e s  R e s e a r c h  C e n t e r  . . . . . 33,824 33,563 33,975 

A d m i n i s t r a t i v e  O p e r a t i o n s  188 , 1 2 8  188,882 195  , 1 0 8  

E l e c t r o n i c s  R e s e a r c h  C e n t e r .  . 1 2  , 219 15,467 19,079 
F l i g h t  R e s e a r c h  C e n t e r  , . . . 9,488 9,439 9 , 728 
Langley R e s e a r c h  C e n t e r .  . . . 64,337 62,095 62,765 
L e w i s  R e s e a r c h  C e n t e r .  . . . . 66 , 280 66,220 67,352 
Space N u c l e a r  Propuls ion O f f i c e  1 , 980 2,098 2,209 

TOTAL, ADVANCED RESEARCH 
AND TECHNOLOGY. . . . . . $485,878 $512,867 $532,294 

- 11 - 



TRACKING AND DATA A C Q U I S I T I O N  
PROGRAMS AND P R O J E C T S  

R e s e a r c h  and D e v e l o p m e n t  

Tracking and da ta  acqu i s i t i on  . 
C o n s t r u c t i o n  of F a c i l i t i e s  

G o d d a r d  Space F l i g h t  C e n t e r  . . 
Je t  Propuls ion  Laboratory . . . 
V a r i o u s  Loca t ions  . . . . . . 

TOTAL, TRACKING AND DATA 
A C Q U I S I T I O N  . . . . . . . 

TECHNOLOGY U T I L I Z A T I O N  - R e s e a r c h  
and D e v e l o p m e n t  

(Thousands of d o l l a r s )  
1967 1968 1969 

$ 2  70,850 $275,850 

1,700 1,900 
710 --- 

1,900 
990 --- 
- - I -  

$272,550 $277,750 

$5,000 $4,000 

$304,800 

21,755 

21,755 

$326,555 

$4 , 000 

- 12 - 



d I 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1969 REQUEST 

NUMBER O F  PERSONNEL POSITIONS 

F i s c a l  Y e a r  F i s c a l  Y e a r  F i s c a l  Y e a r  
1 9 6 7  1968 1 9 6 9  

MANNED SPACE FLIGHT 

John F.  Kennedy Space C e n t e r ,  
NASA . . . . . . . . . . . . 

Manned S p a c e c r a f t  Center  . . . 
Marshall Space F l i g h t  Center  . 

SPACE SCIENCE AND APPLICATIONS 

Goddard Space F l i g h t  Center .  . 
Wallops S t a t i o n .  . . . . . . . 

ADVANCED RESEARCH AND TECHNOLOGY 

Ames Research C e n t e r  . . . . . 
E l e c t r o n i c s  Research C e n t e r .  . 
F l i g h t  Research C e n t e r  . . . . 
L a n g l e y  Research C e n t e r .  . . . 
L e w i s  Research C e n t e r .  . . . . 
Space N u c l e a r  P r o p u l s i o n  O f f i c e  

SUPPORTING OPERATIONS 

NASA Headquarters. . . . . . . 
TOTAL PERMANENT POSITIONS 

POSITIONS OTHER THAN 
PERMANENT . . . . . . . . 

TOTAL POSITIONS 

2 , 720 
4 , 7 0 4  
7 , 0 8 6  

3 I 782 
518 

2 , 1 7 3  
700  
5 9 0  

4 , 1 6 1  
4 , 6 7 6  

1 1 7  

2 , 4 9 9  

3 3 , 7 2 6  

2 , 1 0 2  

35 , 908 

2 , 9 3 1  

6 , 386 
4 , 5 7 9  

3 , 6 8 6  
4 9 7  

2 , 0 9 2  
8 1 6  
5 6 6  

3 , 9 9 0  
4 , 4 8 5  

115 

2 , 2 7 9  

3 2 , 4 2 2  

2 , 1 8 2  

2 , 9 3 1  
4 , 5 7 9  
6 , 3 8 6  

3 , 841 
4 9 7  

2 , 0 9 2  
9 6 6  
5 6 6  

3 , 990 
4 , 4 8 5  

1 1 5  

2 , 2 7 9  

3 2 , 7 2 7  

2 , 1 8 2  

34  , 604 34  , 909 

- 1 3  - 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1969 BUDGET REQUEST 

SUMMARY OF RESEARCH AND DEVELOPMENT BUDGET PLAN 

BY PROGRAM BY COGNIZANT OFFICE 

BUDGET 
A C T I V I T Y  OFFICE/PROGRAM 

MANNED SPACE FLIGHT e 

l a  G e m i n i .  . . . . . 
l b  Apollo.  . . . e . 
I C  Apo 1 l o  a p p l i c a t i o n s  
I d  

2a 
2 b  

2d 

2 c  
3 

x 

6b 

4 
4 
4 
4 
4 

4 
4 
5 

6a  

6c  

( I n  
F i s c a l  Y e a r  

1967 
- . $3,024,000 

. * .I 15 , 200 . . 2,922,600 
e . .  80,000 

Advanced mis s ion  s t u d i e s .  6 ,200 

APPLICATIONS. . . . . . 576,100 

P h y s i c s  and astronomy . 129 , 800 
Lunar and p l a n e t a r y  

e x p l o r a t i o n  . . . . . 184 , 150 
Launch v e h i c l e  development 31 , 200 
Launch v e h i c l e  procurement 117,650 
B iosc i ence .  . . . . . . . 42 , 000 
Space a p p l i c a t i o n s .  . . . 7) , 300 

SPACE SCIENCE AND 

UNIVERSITY AFFAIRS. . . . 
S u s t a i n i n g  u n i v e r s i t y  

program . . . . . . . . 31,000 
ADVANCED RESEARCH AND 

TECHNOLOGY. . . . . . . . 268,150 
Basic r e s e a r c h .  . . . . . 
Space v e h i c l e  sys tems . . 
E l e c t r o n i c s  sys tems . . - 
Human f a c t o r  systems.  
Space power and e lec t r ic  

p r o p u l s i o n  systems.  . . 
Nuclear r o c k e t s  . . . . . 
Chemical p r o p u l s i o n  . . . 
A e r o n a u t i c a l  v e h i c l e s  . . 

21,401 
33 , 909 

16 , 265 

40 , 440 
53,000 
33,638 
35 , 900 

33,597 

TRACKING AND DATA ACQUISITION 270,850 

TECHNOLOGY U T I L I Z A T I O N .  . . 5,000 
TOTAL BUDGET PLAN . . . $4.175.100 

thousands  of d o l l a r s )  
F i s c a l  Y e a r  F i s c a l  Y e a r  

$2,809,200 $2,483,400 

2,556,000** 2,038,800 
253,200 439 , 600 

I-- 5,000 

1968 1969 

--- --- 

552,850 538,200 
142 , 950 141  , 900 

1 4 1  , 500 107,300 

1 2  7 , 100 1 2 8  , 300 
4 1  , 800 48 , 500 

--- --- 

99 , 500 1 1 2  , 200 

10,000 10 ,000  

318,700 336,800 

35,000 35 , 300 
39 , 200 39,400 
20 , 985 21,700 

21,465 22,000 

44,000 44 , 800 
54 , 000 60 , 000 
37,250 36 , 700 
66 , 800 76 , 900 

275,850 304,800 

4,000 4,000 

$3,970,600**$3 , 677,200 

*Funds f o r  t h e  procurement of launch  v e h i c l e s  are s t a t i s t i c a l l y  
d i s t r i b u t e d  t o  unmanned f l i g h t  programs (e.@., P h y s i c s  and Astronomy, 
Space Veh ic l e  Sys tems) .  
**Includes $60 m i l l i o n  of p r i o r  y e a r  funds  applied t o  FY 1968 budget 
plan.  



1 1 

RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1969 BUDGET REQUEST 

OFFICE O F  MANNED SPACE FLIGHT 

APOLLO PROGRAM 

The Apollo program i s  t h e  c r e a t i o n  of  a s t r o n g  manned 

space f l i g h t  c a p a b i l i t y  t o  ach ieve  a p o s i t i o n  of l e a d e r s h i p  i n  

space f o r  t he  Un i t ed  S t a t e s .  

However, t h e  program, wh i l e  aimed a t  a manned l u n a r  l a n d i n g  

and r e t u r n ,  i t  i s  n o t  s o l e l y  directed toward t h i s  g o a l .  Apollo 

r e p r e s e n t s  an e x t e n s i v e  o p e r a t i o n a l  c a p a b i l i t y ,  i n c l u d i n g  n o t  
o n l y  l u n a r  e x p l o r a t i o n ,  b u t  a l s o  a v a r i e t y  of o t h e r  manned opera-  

t i o n s  i n  space. 

The Apollo program's  problems and p r o g r e s s  d u r i n g  t h e  p a s t  
y e a r  are mi r ro red  i n  two e v e n t s .  On Janua ry  2 7 ,  1967, d u r i n g  a 
countdown s i m u l a t i o n  a t  Cape Kennedy, a f l a s h  f i r e  occur red  i n  

t h e  Apollo s p a c e c r a f t ,  c a u s i n g  t h e  d e a t h s  of t h e  a s t r o n a u t  c r e w .  

The a c c i d e n t  de l ayed  p r o g r e s s  toward accompl ish ing  A p o l l o ' s  

o b j e c t i v e  of a s u c c e s s f u l  manned l u n a r  l a n d i n g  and r e t u r n  b e f o r e  

t h e  end of t h e  decade, and f o r c e f u l l y  focused  f u l l  n a t i o n a l  
a t t e n t i o n  on t h e  e v e r - p r e s e n t  r e a l i t i e s  of t h e  h a z a r d s  i n h e r e n t  

i n  t he  e x p l o r a t i o n  of  space .  The command module f i r e  h a s  de l ayed  

t h i s  f i r s t  manned f l i . g h t  by over  one y e a r  as d e s i g n  changes and 

m o d i f i c a t i o n s  are made t o  t h e  spacecraft .  These m o d i f i c a t i o n s  

r e p r e s e n t  a c o n c e n t r a t e d  e f f o r t  t o  e l i m i n a t e  t h e  p o s s i b i l i t y  

of a f i r e  o r  t o  p r e c l u d e  i t s  p ropaga t ion .  
Momentum was r e - e s t a b l i s h e d  on November 9 ,  1967,  w i t h  t h e  

s u c c e s s f u l  all up tes t  of t h e  f i r s t  S a t u r n  V l aunch  v e h i c l e .  
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T h i s  " a l l  up" t e s t  produced a s u b s t a n t i a l  number of "firsts" 

f o r  t h e  Apollo program. I t  w a s  t h e  f i r s t  launch  of t h e  S - I C  

and S - I 1  stages of t h e  v e h i c l e ,  t h e  f i r s t  f l i g h t  of t h e  power- 

f u l  F-1 eng ine  which produces over  1 .5  m i l l i o n  pounds of t h r u s t ,  

t h e  h e a v i e s t  weight  ( n e a r l y  140 t o n s )  e v e r  placed i n t o  o r b i t ,  
the  i n i t i a l  q u a l i f i c a t i o n  of  t h e  Apollo h e a t s h i e l d  t o  w i t h s t a n d  

t h e  25,000 mph speed  and 4,500°F. t empera tu res  of r e - e n t r y  from 

l u n a r  d i s t a n c e s ,  and t h e  r ecove ry  of a payload  from t h e  grea tes t  

d i s t a n c e  i n  space  -- over  11 ,000  m i l e s .  T h e  t es t  a l s o  demon- 

s t r a t e d  t h e  a b i l i t y  of t h e  S - I V B  s t a g e  t o  r e s t a r t  i n  ear th  o r b i t .  

Each i s  an e s s e n t i a l  p a r t  of the manned l u n a r  l a n d i n g  miss ion .  

On t h e  l u n a r  m i s s i o n ,  t he  s p a c e c r a f t ,  w i t h  t h e  S a t u r n  V 

3rd (S-IVB) s t a g e  s t i l l  a t t a c h e d ,  w i l l  be i n s e r t e d  i n t o  a 100 

n a u t i c a l  m i l e  e a r t h - p a r k i n g  o r b i t .  A f t e r  d e t a i l e d  checkou t ,  

t h e  Apollo a s t r o n a u t s  w i l l  separate t h e  command, s e r v i c e ,  and 

l u n a r  modules from t h e  S - I V B  s t a g e .  Necessary  mid-course 

c o r r e c t i o n s ,  u s i n g  the  s e r v i c e  module p r o p u l s i o n  sys tem,  w i l l  
keep t h e  s p a c e c r a f t  on t h e  c o r r e c t  p a t h  t o  t h e  moon. A s  t h e  

Apollo s p a c e c r a f t  n e a r s  t h e  moon, t h e  s e r v i c e  module p r o p u l s i o n  

system w i l l  a g a i n  be f i r e d  t o  i n j e c t  i t  i n t o  l u n a r  o r b i t .  A f t e r  

a checkout  of a l l  sys t ems ,  two of t he  t h r e e  a s t r o n a u t s  w i l l  t r a n s -  

f e r  from t h e  command module t o  t h e  l u n a r  module, s e p a r a t e  from 

t h e  command c r a f t ,  which w i l l  remain i n  l u n a r  o r b i t ,  and l a n d  

on t h e  moon. A f t e r  a s t a y  of up t o  one d a y ,  d u r i n g  which the  

two a s t r o n a u t s  w i l l  conduct  o b s e r v a t i o n s ,  imp lan t  exper iment  

equipment and i n s t r u m e n t a t i o n ,  and c o l l e c t  l u n a r  samples ,  t h e  

a s t r o n a u t s  w i l l  r e t u r n  t o  t h e  o r b i t i n g  command module and re- 
e n t e r  i t .  The a s c e n t  s tage  of t h e  l u n a r  module w i l l  be l e f t  

i n  l u n a r  o r b i t .  The a s t r o n a u t s  w i l l  t h e n  r e s t a r t  t h e  s e r v i c e  

module p r o p u l s i o n  system t o  excape from l u n a r  o r b i t .  A f t e r  a 
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c o a s t i n g  p e r i o d ,  t h e  s e r v i c e  module p r o p u l s i o n  system w i l l  be 

restarted f o r  t h e  f i n a l  t i m e  t o  p l a c e  t h e  command module i n t o  

t h e  r e - e n t r y  c o r r i d o r .  The s e r v i c e  module w i l l  t h e n  be 

j e t t i s o n e d  and t h e  command module w i l l  r e - e n t e r  t h e  e a r t h ' s  

atmosphere.  
During 1969,  f i v e  manned S a t u r n  V l aunches  are scheduled  

and r e p r e s e n t  p r o g r e s s i v e  s t e p s  toward t h e  manned l u n a r  l and ing .  

FY 1969 fund ing  i s  r e q u i r e d  t o  s u p p o r t  t h i s  f l i g h t  s chedu le  

and t h e  accomplishment of t h e  n a t i o n a l  g o a l .  

RESOURCES REQUIRED:  

(Thousands of d o l l a r s )  
1967 1968 1969 

S p a c e c r a f t  . . . . . . . $1,310,600 $1,095,000 $ 820,100 

S a t u r n  I B  . . . . . . . 225,626 146,600 69,100 

Engine development . . . 49,800 1 8 , 7 0 0  --- 
S a t u r n  V . . . . . . . . i , 0 9 8 , 1 5 4  998,900 818,200 

Mission s u p p o r t .  . . . . 2 38,420 296,800 331,400 

T o t a l  . . . . . . . $2,922,600 $2,556,000 $2,038,800 

WHY FUNDS REQUIRED: 

S p a c e c r a f t  ($820,100,000 1 
The Apollo s p a c e c r a f t  is  composed of t h r e e  modules: t h e  

command module, t h e  s e r v i c e  module, and t h e  l u n a r  module. The 

command module, which i s  t h e  r e c o v e r a b l e  p o r t i o n  of t h e  Apollo 

spacecraft ,  houses  t h e  t h r e e  a s t r o n a u t s  i n  a c o n t r o l l e d  envi ron-  

ment. The s e r v i c e  module c o n t a i n s  t h e  p r o p u l s i o n  system used  

f o r  making t r a j e c t o r y  c o r r e l a t i o n s  and e l ec t r i ca l  and o t h e r  

u t i l i t y  sys tems s u p p o r t i n g  t h e  command module. The l u n a r  module 

is  a s e l f - c o n t a i n e d  v e h i c l e  c o n s i s t i n g  of a d e s c e n t  stage w i t h  
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l a n d i n g  legs and an a s c e n t  stage w i t h  a habitable two-man 

cab in .  
Funding d u r i n g  FY 1969 p r o v i d e s  f o r  con t inued  p r o d u c t i o n  

and t es t  of t h e  command and s e r v i c e  modules,  l aunch  s u p p o r t ,  

and p o s t - f l i g h t  a n a l y s i s .  S i x  command and s e r v i c e  modules are 

scheduled  f o r  d e l i v e r y .  I n t e g r a t i o n  and checkout  w i l l  p roceed  

on e l e v e n  o t h e r s .  Nine teen  Block I1 f l i g h t  command and s e r v i c e  

modules are i n c l u d e d  i n  t h e  Apollo program. 
F i s c a l  y e a r  1959 fund ing  a l s o  p r o v i d e s  f o r  con t inued  manu- 

f a c t u r i n g ,  t e s t  launch  p r e p a r a t i o n  of t h e  l u n a r  module, p o s t -  

f l i g h t  a n a l y s i s ,  and a s s o c i a t e d  hardware f o r  exper iments  t o  be 

conducted on the  l u n a r  s u r f a c e .  S i x  f l i g h t  LM's w i l l  be de- 

l i v e r e d  i n  FY 1969. The s i x  remain ing  LM's w i l l  be i n  t h e  p r o c e s s  

of assembly,  sys tems i n t e g r a t i o n ,  and checkout  a t  Grumman A i r -  

c r a f t .  Funds are a l s o  p rov ided  f o r  t e s t  o p e r a t i o n s ,  crew equip-  

ment, i n c l u d i n g  space  s u i t s ,  l o g i s t i c s ,  i n s t r u m e n t a t i o n ,  and 

s c i e n t i f i c  equipment. 
S a t u r n  I B  ($69 ,100 ,000)  

T h e  S a t u r n  I B  is a two-stage launch  v e h i c l e  w i t h  a c a p a b i l i t y  

of p l a c i n g  approximate ly  20 t o n s  of payload  i n t o  a low e a r t h  

o r b i t ,  and i s  used t o  demons t r a t e  t h e  i n i t i a l  o p e r a t i o n a l  capa- 

b i l i t y  of t h e  Apollo spacecraft. The f i rs t  s tage ,  powered by 

e i g h t  H - 1  e n g i n e s ,  p roduces  about  1 . 6  m i l l i o n  pounds of t h r u s t .  

T h e  Apollo program i n c l u d e s  development of twelve  S a t u r n  I B  

v e h i c l e s  which w i l l  c o n t i n u e  t h i s  y e a r .  
S a t u r n  V ($818,200,000)  

The S a t u r n  V ,  t h e  most powerfu l  m e m b e r  of t h e  S a t u r n  f a m i l y  

of launch  v e h i c l e s ,  i s  composed of three p r o p u l s i o n  stages and 

an i n s t r u m e n t  u n i t .  The v e h i c l e  i s  des igned  t o  b o o s t  pay loads  

up t o  140 t o n s  i n t o  low-earth o r b i t  and t o  send pay loads  up t o  
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50 t o n s  on l u n a r  mis s ions .  

The S a t u r n  V s c h e d u l e  p r o v i d e s  f o r  1 5  launch  v e h i c l e s  f o r  
unmanned q u a l i f i c a t i o n  f l i g h t s ,  manned l u n a r  mis s ion  s i m u l a t i o n s ,  

and manned l u n a r  mis s ions .  Nine of t h e s e  v e h i c l e s  are schedu led  

t o  be launched b e f o r e  t h e  end of t h e  decade.  Two v e h i c l e s  w e r e  

d e l i v e r e d  i n  FY 1967,  t h e  f i r s t  of which was used on November 9 ,  

1 9 6 7 ,  i n  t h e  v e r y  h i g h l y  s u c c e s s f u l  demons t r a t ion  of t h e  " a l l  

up" concep t  of space  v e h i c l e  development.  Two a d d i t i o n a l  un- 

manned q u a l i f i c a t i o n  tests and t h e  f i r s t  manned f l i g h t  are 

scheduled  f o r  1968. For 1969, t h e  Apolio s c h e d u l e  i n c l u d e s  f i v e  
manned S a t u r n  V f l i g h t s ,  moving toward a manned l u n a r  l a n d i n g  

and r e t u r n  by t h e  end of t h e  decade.  Major p r o d u c t i o n  a c t i v i t y  

con t inued  over  t h e  l a s t  y e a r ,  w i t h  t h e  unde l ive red  v e h i c l e s  i n  

t h e  p r o c e s s  of manufac tur ing ,  checkout  o r  tes t .  

Mission Suppor t  ( $ 3 3 1 , 4 0 0 , 0 0 0 )  

Miss ion  s u p p o r t  funds  p r o v i d e  f o r  t h e  a r e a s  of l aunch ,  

f l i g h t  crew, and r e c o v e r y  o p e r a t i o n s  and f o r  t h e  program-wide 

sys tems e n g i n e e r i n g  and s u p p o r t i n g  development necessa ry  f o r  t h e  

accomplishment of manned space f l i g h t .  

There are two c e n t e r s  of o p e r a t i o n s  a c t i v i t y  - one a t  t h e  
Kennedy Space Cen te r  i n  F l o r i d a ,  where t h e  l aunch ings  t a k e  p l a c e  

and t h e  o t h e r  a t  t h e  Manned S p a c e c r a f t  Cen te r  i n  Texas,  where 

crew t r a i n i n g  and f l i g h t  and r e c o v e r y  o p e r a t i o n s  a r e  conducted 

and directed. 

Funding f o r  t h e  Kennedy Space Center  c o v e r s  t h e  o p e r a t i o n  
of checkou t ,  l aunch  and i n s t r u m e n t a t i o n  f a c i l i t i e s ,  i n c l u d i n g  

t h o s e  c o n t r a c t o r  s e r v i c e s  and equipment and mater ia l s  s u p p l i e d  

by t h e  A i r  Force  E a s t e r n  T e s t  Range f o r  which t h e  N a t i o n a l  
Aeronau t i c s  and Space A d m i n i s t r a t i o n  r e imburses  t h e  Department 

of Defense.  
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Funding f o r  e f f o r t  conducted and directed by the  Manned 
Spacecraft Cen te r  i n c l u d e s  the o p e r a t i o n  and maintenance of the  

complex mis s ion  c o n t r o l  c e n t e r  and t h e  t r a i n i n g  of a s t r o n a u t  

crews through the  u s e  of mis s ion  s i m u l a t o r s  and high performance 

a i rc raf t .  Manned Spacecraft Cen te r  o p e r a t i o n s  a c t i v i t i e s  a l s o  

i n c l u d e  t h e  d i r e c t i o n  and f u n d i n g  of r e c o v e r y  o p e r a t i o n s  and 
i m p o r t a n t  mi s s ion  p l a n n i n g  r equ i r emen t s .  

Systems e n g i n e e r i n g  p r o v i d e s  f o r  i n t e g r a t e d  t e c h n i c a l  

s u p p o r t ,  r ev iew,  and a n a l y s i s  of manned space  f l i g h t  programs. 

Suppor t ing  development c o n s i s t s  of i n d i v i d u a l l y  selected 
e n g i n e e r i n g  e f f o r t s  which back up an on-going mainstream pro-  

gram w i t h  a l t e r n a t e  o r  improved hardware o r  which p r o v i d e  a f i r m  
basis  f o r  s p e c i f i c  hardware d e c i s i o n s  which must be made i n  t h e  

r e l a t i v e l y  near- term f u t u r e .  

- 25 - 



RESEARCB AND DEVELOPMENT 
FISCAL YEAR 1969 BUDGET REQUEST 

9 F F I C E  O F  MANNED SPACE FLIGHT 

APOLLO APPLICATIONS PROGRAM 

T h i s  program w i l l  i n c r e a s e  the e f f e c t i v e n e s s  of manned 

s p a c s  f l i q h t  o p e r a t i o n s  a s  w e l l  a s  t h e  ?erformance of e x p e r i -  

ments  and o t h e r  i n - f l i g h t  a c t i v i t i e s .  The program w i l l  m a i n t a i n  
p r o g r e s s  in manned space  f l i g h t  and p r o v i d e  t h e  i n f o r m a t i o n  

reqvirec t o  p e r m i t  knowledgeable d e c i s i o n s  conce rn ing  p o t e n t i a l  
f u t u r e  space  programs w i t h i n  a s e v e r e l y  l i m i t e d  budget .  

Missions a r e  b u i l t  upon a s t r o n g  base  of f l i g h t  e x p e r i e n c e ,  

ground f a c i i i t i e s ,  and t r a i n e d  manpower developed i n  t h e  Gemini 

and Apoilo programs. Maximum economy w i l l  be achieved  by u s i n g ,  

modifying,  and expanding t h e  c a p a b i l i t i e s  of p r e s e n t  Apollo 

syseems r a t h e r  t h a n  moving toward wholly new developments.  

The f l i g h t  mi s s ions  are of two c a t e g o r i e s :  ear t .h  o r b i t a l  

mi s s ions  u s i n g  b o t h  t h e  S a t u r n  I B  and t h e  S a t u r n  V ,  and l u n a r  

mis s ions  u s i n g  S a t u r n  V v e h i c l e s  and s p a c e c r a f t  modif ied t o  pro-  

v i d e  l i m i t e d  e x t e n s i o n  of Apollo mis s ion  s t a y t i m e s  on t h e  moon. 

During f i s c a l  y e a r s  1968 and 1969 fund ing  w i l l  p rov ide  

c o n t i n u a t i o n  of p r o d u c t i o n  of S a t u r n  launch  v e h i c l e s  a t  a mini-  

mun: r a t e  and development and f a b r i c a t i o n  of t h e  equipment and 

exper iments  f o r  t h e  o r b i t a l  workshop, t h e  solar astronomy ex- 

p e r i m e n t ,  and t h e  r e v i s i t  mi s s ions .  I n  a d d i t i o n ,  d e f i n i t i o n  

e f f o r t  w i l l  be underway t o  de t e rmine  t h e  equipment and expe r imen t s  

n e c e s s a r y  f o r  t h e  most e f f e c t i v e  e x p l o r a t i o n  of t h e  moon i n  t h e  

pos t -Apol io  p e r i o d .  These a c t i v i t i e s  s u p p o r t  t h e  f o l l o w i n g  
mi.ision8 i n  t h e  Apollo A p p l i c a t i o n s  program: 
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Orb i t a l  Workshop Miss ion  - The first o r b i t a l  workshop 

o p e r a t i o n s  are p lanned  f o r  1970. The o r b i t a l  workshop w i l l  be 

s e t - u p  i n s i d e  t h e  empty hydrogen t a n k  of a s p e n t  S-IVB s t a g e ,  
a f t e r  t h e  s t a g e  is used a s  a launch  v e h i c l e .  

T h i s  mis s ion  r e q u i r e s  t h e  launch  of two S a t u r n  IB v e h i c l e s  

t o  beg in  o p e r a t i o n  of a large volume workshop i n  e a r t h  o r b i t ,  

An unmanned f l i g h t ,  c o n s i s t i n g  of a S a t u r n  IB w i t h  an a i r - l o c k  

module, and a docking  a d a p t e r ,  w i l l  be launched f i rs t .  A 

second S a t u r n  I B  launch  o c c u r r i n g  approximate ly  one day l a t e r ,  

w i l l  be manned and w i l l  rendezvous w i t h  t h e  S-IVB stage from t h e  
f i r s t  f l i g h t ,  

The c r e w  w i l l  t r a n s f e r  from t h e  command module through t h e  
docking  a d a p t e r  and t h e  a i r l o c k  module i n t o  t h e  o r b i t a l  workshop, 

and complete  p r e p a r a t i o n s  f o r  t h e  c r e w  q u a r t e r s .  
T h e  expe r imen t s  p lanned  on t h i s  mis s ion  are c h i e f l y  devoted  

t o  d e t e r m i n i n g  and e v a l u a t i n g  t a n k  performance of men i n  space  

over  ex tended  p e r i o d s  of t i m e .  The p lanned  mis s ion  d u r a t i o n  

for t h e  c r e w  w i l l  be 2 8  days .  A f t e r  comple t ion  of t h e  m i s s i o n ,  

t h e  equipments  i n  t h e  workshop, a i r l o c k  and docking a d a p t e r  w i l l  
be p l a c e d  i n  a s t andby  mode f o r  r e u s e  i n  f u t u r e  mis s ions .  

Workshop R e v i s i t  Miss ion  - The f i r s t  workshop r e v i s i t  mi s s ion  

u s e s  a s i n g l e  S a t u r n  IB l aunch  of a t h r e e  man Command and Ser- 

v i c e  Module t o  rendezvous and dock w i t h  t h e  o r b i t a l  workshop 

p l a c e d  i n  o r b i t  d u r i n g  t h e  p r e v i o u s  miss ion .  Its planned dura-  

t i o n  i s  28 days  t o  56 days .  T h e  pr imary  i n f l i g h t  exper iment  

emphasis w i l l  be i n  t h e  medica l  area. T h i s  w i l l  be t h e  f i r s t  

mi s s ion  w i t h  a medical d o c t o r  as a m e m b e r  of t h e  c r e w .  
Solar Astronomy Miss ion  - The t h i r d  m i s s i o n ,  p lanned  f o r  

1971 u s e s  t h e  o r b i t a l  workshop as a base of o p e r a t i o n s  f o r  a 

manned s o l a r  o b s e r v a t o r y .  One S a t u r n  IB w i l l  l aunch  a t h r e e  

man Command and S e r v i c e  Module c o n f i g u r e d  f o r  a 56 day mis s ion ;  
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a second S a t u r n  IB l aunches  t h e  tinmanned Apolle; Te lescope  Mou~k 

(ATM) w i t h  i t s  payload  ~f s o l a r  i n s t r u m e n t s ,  It is  expec ted  

khat an astronomer a s t r o n a u t  w i l l  P e  a m e m b e r  of t h e  c r e w ,  
Workshop/Observatory R e v i s i t  Miss ion  _. A series of three 

a d d i t i o n a l  r e v i s i t s  t o  t h e  o r b i t a l  workshop is planned  i n  1971. 
These w i l l  u se  t h e  same c o n f i g u r a t i o n  of the Command and S e r v i c e  

Module b e i n g  developed  ta s u p p o r t  ehe first r e v i s i t  t o  t h e  work- 

shop and t h e  k p o l l o  t x l e s c o p e  mouirt m i s s i o n s ,  w i t h  a liominal 
d l i r a t i o n  of 56 days ,  

I n i t a l  Space S t a t i o n  - Over t he  past  s e v e r a l  years NASA, 

b:th s u p p o r t i n g  e f f o r t  f r e m  nany c o n t r a c t o r s &  has  conducted a 
series of s t u d i e s  cf the  c o n f i g u r a t i o n  and u t i l i z a t i o n  of an 
o r b i t a l  workshoF ox i n i t i a l .  spacs s t a t i o n  launched on a S a t u r n  

V. The a b i l i - t y  oi th.2 S a t u r n  V to o r b i t  a workshop o u t f i t t e d  

on the  ground b e f o r p  Paurteh, s i g n i f i c a n t l y  enhances the e f f e c t i v e  

u s e  of manned operatLoiis in e a r t n  c r h i t ,  

T h i s  i n i t i a l  space  s t a t i o n  i s  a n a t u r a l  p r o g r e s s i o n  from 

the S a t u r n  IF3 workshop, as w e l l  as from t h e  Mercury, Gemini, 

and Apollo programs. I t  w i l l  e n a b l e  a s t r o n a u t  crews t o  conduct  

major s c i e n t i f i c  and engi r ieer ing  i n v e s t i g a t i o n s  f o r  a p e r i o d  of 

a yea r  o r  more. 

E f f e c t i v e  e v o l u t i o n  and u t i l i z a t i o n  of t h e  space  program 

and i t s  c a p a b i l i t i e s  r e q u i r e  t h a t  t h e  s p e c i f i c  approach t o  t h e  

S a t u r n  V workshop be de termined  w i t h i n  t h e  n e x t  y e a r .  T h i s  

d e f i n i t i o n  e f f o r t  will be d i r e c t e d  toward t h e  workshop; I ts  
s c i e n t i f i c ,  e n g i n e e r i n g ,  and medica l  payloads :  and o p e r a t i o n s  

p l ane .  

Lunar Miss ions  - Followiny t h e  f i rs t  Apoilo l a n d i n g s ,  NASA 

w i l l  c o n t i n u e  e x p l o r i n g  t h e  moor, and g a i n  t h e  c a p a b i l i t y  t o  con- 
d u c t  ex tended  o p e r a t i o n s  on the  l u n a r  surface. In a n a l y z i n g  

t h e  r equ i r emen t s  f o r  t h e  pos t -Apal lo  missi.ons t h r e e  i m p o r t a n t  
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e x t e n s i o n s  t o  the p r o j e c t e d  Apollo s u r f a c e  mis s ion  c a p a b i l i t y  

have been i d e n t i f i e d :  

1. Ex tens ion  of s t a y t i m e  f o r  t h e  a s t r o n a u t s .  

2 .  I n c r e a s e  ir, e x p l o r a t i o n  r a d i u s  abou t  t h e  l a n d i n g  s i t e .  

3 .  I n c r e a s e  LE landed ;Jayload f o r  mis s ion  s u p p o r t .  
Y i s s i o n s  i n  1 9 7 1  ana 1972 can  be p lanned  w i t h  a s u r f a c e  

s t a y t i m e  for two a s t r o n a u t s  ~f three or more days  d u r i n g  which 

t i m e  Lhey w i l l  be able to e x p l o r e  w i t h i n  a f i v e  t o  t e n  k i l o -  
meter r a d i u s  of the  l a n d i n g  poi i i t .  

EPESOURCES REQUIRED: 
(Thousands of d o l l a r s )  

1967 1968 1969 

SFa(:e v e h i . = l e s  . . . . . . $37,700 $ 86,000 $201,30O 
37,600 139,000 190 , 300 2 xper i m e n t  s . . . . . . . 

Kibs ion  s u p p o r t  . . . . . 4,700 28,200 48,000 

- 

T o t a l  . . . . . . . . $ 8 0 , 0 0 0  $253,200 $439,600 

WHY FUNDS REQUIRED: --- 
Space Vehicies ($201,300,000)  

T h i s  fund-ina through FY 1969 i s  l i m i t e d  t o  t h e  procure-  

ment of S a t u r n  IB and S a t u r n  V launch  v e h i c l e s  and t o  t h e  d e s i g n ,  

development p r o d u c t i o n  and i n s t a l l a t i o n  of Apollo s p a c e c r a f t  

sys tems tliat r e q u i r e  m o d i f i c a t i o n s  t o  meet t h e  long  d u r a t i o n  

o b j e c t i v e s .  
To  minimize e x p e n d i t u r e s ,  d e l i v e r y  of S a t u r n  I B  launch  

v e h i c l e s  h a s  been r e schedu led  t o  two p e r  y e a r  beginning  i n  

c a l e n d a r  y e a r  1970. 

P roduc t ion  of S a t u r n  V launch  v e h i c l e s  i s  a l s o  schedu led  

a t  two pea y e a r  w i t h  t h e  f i r s t  d e l i v e r y  of a post-Apollo v e h i c l e  

planned f o r  1971. 
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The long-duration characteristics of the program require 
that spacecraft systems be modified to support these extensions 
in flight time. The Apollo spacecraft has been designed and 
produced to provide a 14 day operational capability and must be 
modified to accommodate the 56 day missions that are incorporated 
in the Apollo Applications program. 

Funding during FY 1969 provides f5r the fabrication, check- 
out, and test of the necessary modifications and their initial 
installation in the first modified Block I1 command and service 
modules. 

Feasibility studies directed toward modifying the lunar 
module to operate on the moon for a staytime of three days were 
performed during FY 1967, with preliminary design of the modi- 
fications being initiated during FY 1968. 

FY 1969 funding provides for the continuation of design 
and preparation of vehicle and test specifications and the ini- 
tial procurement of long lead hardware. 

Experiments ($190,300,000) 
Apollo Applications experiments cover a wide range of ob- 

jectives in the fields of space medicine, science, applications, 
technology, and engineering. The definition and development 
of experiment payloads to meet these objectives will include 
activity by elements of NASA, other government agencies and 
the scientific and industrial communities. Unlike preceding 
manned space flight projects, in which the successful demonstra- 
tion of the basic systems capability was the principal objective, 
Apollo Applications must achieve its objectives primarily through 
the judicious selection and carefully planned accomplishment 
of specific experiments. The measure of success will be the 
degree to which these experiments meet the overall objectives 
of investigating, demonstrating, and utilizing man's effective- 
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n e s s  i n  space, e x t e n d i n g  h i s  u s e f u l  s t a y t i m e ,  and c o n t r i b u t i n g  

t o  t h i s  basic unde r s t and ing  of n a t u r a l  phenomena. Each of t h e  

exper iments  c u r r e n t l y  i n c l u d e d  i n  t he  program w i l l  c o n t r i b u t e  

s u b s t a n t i a l l y  t o  one o r  more of these o b j e c t i v e s .  

C o n t r a c t o r  development e f f o r t  i s  c u r r e n t l y  i n  p r o c e s s  on 

t h e  sys tems and components r e q u i r e d  f o r  most of t h e  major e x p e r i -  

ments. T h e  basic p i e c e s  of hardware r e q u i r e d  f o r  t h e  workshop 

are w e l l  i n t o  t h e i r  development phase. The a i r l o c k  module i s  

c u r r e n t l y  under  development. I n i t i a l  f a b r i c a t i o n  h a s  begun on 

t h e  f i rs t  f l i g h t  a r t i c l e ,  which w i l l  be r e a d y  f o r  d e l i v e r y  t o  

Cape Kennedy i n  l a t e  1969. 

T h e  m u l t i p l e  docking a d a p t e r  i s  be ing  developed and f ab r i -  

cated in-house by NASA a t  t h e  Marsha l l  Space F l i g h t  Center .  

Manufacture of t h e  i n i t i a l  f l i g h t  u n i t  w i l l  b eg in  i n  1969 and 

w i l l  be completed e a r l y  i n  F Y  1970. 
Work i s  a l s o  i n  p r o c e s s  on t h e  ATM a t  t h e  Marshall Space 

F l i g h t  C e n t e r ,  w i t h  major subsystem development having  been 

underway f o r  a yea r .  F i v e  s p e c i f i c  exper iments  comprised of 

t h i r t e e n  major i n s t r u m e n t s  have been s e l e c t e d  f o r  t h e  ATM and 

are  c u r r e n t l y  i n  t h e  p r o c e s s  of f a b r i c a t i o n .  

Mission Suppor t  ( $ 4 8 , 0 0 0 , 0 0 0 )  

Funds w i l l  s u p p o r t  t h e  payload  i n t e g r a t i o n  a c t i v i t y  and 

r equ i r emen t s  f o r  a c t u a l  f l i g h t  o p e r a t i o n s .  Payload i n t e g r a t i o n  

i n c l u d e s  mis s ion  payload  a n a l y s i s  and p r e l i m i n a r y  e n g i n e e r i n g  

aspects of i n t e g r a t i n g  exper iment  pay loads  i n t o  s p a c e c r a f t .  I t  

a l s o  p r o v i d e s  s u p p o r t  equipment hardware d e f i n i t i o n  and p r e l i -  

minary d e s i g n ;  performance and d e s i g n  t es t  s p e c i f i c a t i o n s ;  

exper iment  i n t e r f a c e  s p e c i f i c a t i o n s ;  and development of re- 
qu i r emen t s ,  p l a n s ,  and program da ta  f o r  accompl ish ing  payload  

i n t e g r a t i o n .  Opera t ions  i n c l u d e  e f f o r t s  a t  t he  Kennedy Space 

Center  and the  Manned S p a c e c r a f t  Cen te r  t h a t  are d i r e c t l y  con- 

ce rned  w i t h  pre- launch ,  l aunch ,  f l i g h t ,  c r e w  and r e c o v e r y  a c t i v i t y .  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1969 BUDGET REQUEST 

OFFICE OF MANNED SPACE FLIGHT 

ADVANCED MISSIONS PROGRAM 

T h i s  program w i l l  examine advanced manned space  f l i g h t  

mis s ion  concep t s  i n  s u p p o r t  of t i m e l y  d e c i s i o n s  w i t h  r e g a r d  
t o  f u t u r e  programs. Inc luded  are:  l o g i c a l  e x t e n s i o n s  of t h e  

NASA space  program through a n a l y s i s  of p r e s e n t  hardware sys tems 

f o r  growth p o t e n t i a l ;  development of r equ i r emen t s  f o r  f u t u r e  

sys tems;  gu idance  f o r  r e s e a r c h  and technology a c t i v i t i e s ;  pro- 

v i s i o n  of t e c h n i c a l  i n f o r m a t i o n  and c o s t  d a t a  upon which f u t u r e  
program d e c i s i o n s  can  be based;  and i n i t i a t i o n  of t h e  d e f i n i t i o n ,  

p r e l i m i n a r y  d e s i g n  and s p e c i f i c a t i o n  of p robab le  f u t u r e  mis s ions .  

RESOURCES REQUIRED: 

(Thousands of d o l l a r s )  
19G7 1968 1969 

Advanced m i s s i o n s  s t u d i e s  . . . $6,200 $ 5 , 0 0 0  

T o t a l  . . . . . . . . . . $ 6 , 2 0 0  --- $ 5 , 0 0 0  

WHY FUNDS REQUIRED: 

Advanced Miss ions  S t u d i e s  ( $ 5 , 0 0 0 , 0 0 0 )  

Advanced s t u d i e s  have i n  p a s t  y e a r s  encompassed a w i d e  

spectrum of m i s s i o n s  and re la ted hardware.  They w e r e  grouped 

i n t o  t h e  c a t e g o r i e s  of E a r t h  O r b i t a l  S t u d i e s ,  P l a n e t a r y  Mission 

S t u d i e s ,  and F l i g h t  V e h i c l e  S t u d i e s .  The advanced mis s ions  

program o f f i c e  i n  t h e  O f f i c e  of Manned Space F l i g h t  was o rgan ized  

a long  l i n e s  t h a t  reflected t h i s  c a t e g o r i z a t i o n .  Recen t ly ,  how- 
e v e r ,  t h e  Advanced Manned Miss ions  program o f f i c e  was r e a l i g n e d  

t o  c o n c e n t r a t e  on the  immediate t a sk  of t h e  manned ea r th  o r b i t a l  

space f l i g h t  program bo th  w i t h  r e s p e c t  t o  d i r e c t  s u p p o r t  of t h e  
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l a t e r  p l a s e s  of t h e  Apollo A p p l i c a t i o n s  program and t o  t h e  long  

term i m p l i c a t i o n s  of t h e s e  p l a n s .  A s  a r e s u l t  of manned 

space  f l i g h t  e x p e r i e n c e  t o  d a t e  and of a series of s t u d i e s  con- 

duc ted  ove r  t h e  p a s t  s e v e r a l  y e a r s ,  there  h a s  developed a s t r o n g  

c o n v i c t i o n  among space  p l a n n e r s  t h a t  a space  s t a t i o n  is  l o g i c a l ,  

p r a c t i c a l ,  and n e c e s s a r y  i n  development and use  of ou r  n a t i o n a l  

c a p a b i l i t y  f o r  manned space  f l i g h t .  Such a s t a t i o n ,  w i t h  i t s  

s u p p o r t i n g  equipment and expendables ,  cou ld  be launched w i t h  a 

S a t u r n  V .  I t  would make use  of equipment and expe r i ence  developed 

f o r  Apol lo ,  t h e  o r b i t a l  workshop and o t h e r  p r o j e c t s  such  as MOL, 

t o  t he  e x t e n t  p r a c t i c a l .  Once i n  o r b i t ,  i t  would s e r v e  as a 

semipermanent base of o p e r a t i o n  f o r  a s t ronomica l  and o t h e r  

s s i e n t i f i c  o b s e r v a t i o n s ,  ea r th  r e s o u r c e s  s t u d i e s ,  b iomedlca l  

r e s e a r c h ,  t e c h n o l o g i c a l  developments ,  and f o r  o p e r a t i o n a l  re- 
s e a r c h  and development t o  f u r t h e r  enhance our  n a t i o n a l  c a p a b i l i t y  

for manned space  f l i g h t .  B y  u t i l i z i n g  a modular approach ,  w i t h  

a c a p a b i l i t y  t o  o p e r a t e  i n  c o n j u n c t i o n  w i t h  automated b u t  man 

tended s p a c e c r a f t  i n  t h e  nea r  v i c i n i t y ,  g r e a t  o p e r a t i o n a l  f l e x i -  

b i l i t y  can be achieved .  T h i s  f l e x i b i l i t y  shou ld  make t h e  space  

s t a t i o n  sys tem capab le  of meet ing a w i d e  v a r i e t y  of n a t i o n a l  

needs.  

A f u r t h e r  a s p e c t  of t h e  f l e x i b i l i t y  env i saged  f o r  t h e  

sys tem,  i s  t h a t  i t s  occupancy and use  c o u l d  be v a r i e d  from f u l l  

c r e w / f u l l  t i m e  t o  a p a r t  t i m e  o r  s t andby  o p e r a t i o n ,  depending 

on r equ i r emen t s  of u s e r s ,  fund ing  a v a i l a b i l i t y  o r  o t h e r  f a c t o r s .  

T h e  space  s t a t i o n  would c o n s t i t u t e  a c o n t i n u i n g  c a p a b i l i t y ,  i n  

b e i n g ,  i n  o r b i t  t o  s e r v e  n a t i o n a l  needs i n  accordance w i t h  f u t u r e  

d e c i s i o n s  on s p e c i f i c  o b j e c t i v e s  and on r e s o u r c e s  t o  be a l l o c a t e d .  

Space S t a t i o n  S t u d i e s  

Most of t h e  funds  r e q u e s t e d  f o r  F Y  1969 w i l l  be expended on 
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e f f o r t s  t o  d e f i n e  a.n i n i t i a l  space  s t a t i o n  t o  be launched by a 

S a t u r n  V f o l l o w i n g  t h e  comple t ion  of t h e  c u r r e n t  Apollo Applica- 

t i o n s  program i n  t h e  e a r l y  1 9 7 0 ' s .  NASA s a y s  lead t i m e s  are 

such  t h a t  t h i s  work canno t  be deferred i f  i t  i s  t o  ma in ta in  a 

n a t i o n a l  c a p a b i l i t y  f o r  a c o n t i n u i n g  manned space  f l i g h t  program 

i n  e a r t h  o r b i t .  The p r e l i m i n a r y  d e s i g n  and d e f i n i t i o n  e f f o r t  

w i l l  b u i l d  on p r e v i o u s  work and w i l l  i n c l u d e  a l l  aspects of 

space  s t a t i o n  mis s ions  and c o n f i g u r a t i o n s ,  i n c l u d i n g  t h e  r e l a t e d  

l o g i s t i c s  t r a n s p o r t a t i o n  sys tem.  

I n t e r m e d i a t e  Veh ic l e s  

A p o r t i o n  of t h e  space  s t a t i o n  s t u d y  funds  will be allo- 
cated t o  de t e rmine  t h e  need f o r  a launch  v e h i c l e  i n t e rmed ia t e  

i n  payload c a p a b i l i t y  between t h e  S a t u r n  I B / T i t a n  I11 and t h e  

S a t u r n  V. I t  i s  p o s s i b l e  t h a t  such  a n e e d  will emerge from 

c o n s i d e r a t i o n s  of t h e  l o g i s t i c s  t r a n s p o r t a t i o n  system r e q u i r e d  

t o  s u p p o r t  t h e  s t a t i o n .  The d e t e r m i n a t i o n  of need f o r  an i n t e r -  

mediate v e h i c l e  i s  p a r t  of a larger  p i c t u r e ,  however, s i n c e  

o t h e r  programs and agenc ie s  may a l s o  have r equ i r emen t s  f o r  such  

a v e h i c l e .  I n  p a r t i c u l a r ,  NASA w i l l  j o i n  w i t h  DOD i n  e v a l u a t i n g  

p o s s i b l e  f u t u r e  s p a c e  f l i g h t  systems and t h e  e x t e n t  t o  which 

f u t u r e  r equ i r emen t s  can  be best  m e t  w i t h  NASA hardware,  DOD 

hardware,  o r  j o i n t l y  developed systems.  
Other  Advanced S t u d i e s  

I n  a d d i t i o n ,  i t  i s  planned i n  F Y  1969 t o  c o n t i n u e  some 

advanced s t u d i e s  of o t h e r  mis s ions  and v e h i c l e s ,  p a r t i c u l a r l y  

t h o s e  a p p l i c a b l e  t o  l u n a r  e x p l o r a t i o n .  The l a t t e r  w i l l  concen- 

t r a t e  on a l t e r n a t e  and cont ingency  systems and o p e r a t i o n a l  modes 

f o r  t h e  mid-1970's. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1969 BUDGET REQUEST 

OFFICE O F  SPACE SCIENCE AND APPLICATIONS 
PHYSICS AND ASTRONOMY PROGRAM 

T h i s  program i s  directed toward t h e  i n c r e a s e  of our  know- 

ledge of t he  e a r t h ,  sun ,  t h e  i n t e r p l a n e t a r y  medium, and t h e  

n a t u r e  of t h e  u n i v e r s e .  The program i s  a c o o r d i n a t e d  e f f o r t  

f o r  n a t i o n a l  p a r t i c i p a t i o n  i n  r e s e a r c h  which invo lves :  t h e  

space  environment  of t h e  e a r t h ,  t h e  s u n ,  and t h e  solar r e l a t i o n -  

s h i p  t o  t h e  e a r t h ' s  environment  and t o  i n t e r p l a n e t a r y  s p a c e ,  

i n t e r p l a n e t a r y  d u s t ,  me teo r s ,  comets ,  s t a r s ,  nebu lae ,  g a l a x i e s ,  
i n t e r s t e l l a r  and i n t e r g a l a c t i c  phenomena, and t h e  basic n a t u r e  

of t h e  u n i v e r s e .  The program u s e s  a v a r i e t y  of t o o l s  i n c l u d i n g  

automated o b s e r v a t o r i e s ,  manned s p a c e c r a f t ,  i n t e r p l a n e t a r y  space-  

c r a f r ,  e x p l o r e r s ,  sounding r o c k e t s ,  b a l l o o n s ,  a i r c r a f t ,  ground- 

based o b s e r v a t o r i e s ,  and l a b o r a t o r y  and t h e o r e t i c a l  r e s e a r c h .  

RESOURCES REQUIRED: 

(Thousands of d o l l a r s )  
1967 1968 1969 

Suppor t ing  r e s e a r c h  and t ech -  

nology/advanced s t u d i e s  . . .  
S o l a r  o b s e r v a t o r i e s  . . . . . .  
Astronomical  o b s e r v a t o r i e s .  . .  
Geophysical  o b s e r v a t o r i e s  . . .  
P i o n e e r  . . . . . . . . . . . .  
E x p l o r e r s  . . . . . . . . . . .  
Sounding Rockets .  . . . . . . .  
D a t a  A n a l y s i s  . . . . . . . . .  

T o t a l  

$ 20,365 $ 23,050 $ 25,300 

10 , 106 1 2  , 100 1 2  , 000 

27,700 40 , 400 35 , 200 

24 , 770 20 , 200 1 3  , 200 

6 , 900 7,000 6 , 000 

18 , 224 17,300 23,200 

20,000 20 , 000 22,000 

1 ,735  2,900 5,000 

$129,800 $142,950 $141,900 
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WHY FUNDS REQUIRED:  

Suppor t ing  Research and Technology ( $ 2 5 , 3 0 0 , 0 0 0 )  

T h i s  p r o j e c t ,  NASA s u p p o r t s  t h e  b a s i c  r e s e a r c h  r e q u i r e d  t o  

p rov ide  f o r  a f i r m  founda t ion  f o r  t h e  Phys ic s  and Astronomy 

program. I t  is i n  t h i s  program t h a t  development of new i n s t r u -  

ments i s  i n i t i a t e d .  L,aboratory,  b a l l o o n ,  and a i r c r a f t  d a t a  a r e  

provided  as a bas i s  f o r  e v a l u a t i o n  of f l i g h t  r e s u l t s .  Computer 

s u p p o r t  f o r  s p a c e c r a f t  o p e r a t i o n s ,  a n a l y s i s  of d a t a  and t h e o r e t i c a l  

r e s e a r c h  is a l s o  provided .  

The advanced s t u d i e s  funded are  aimed a t  p rov id ing  t h e  t ech -  

n o l o g i c a l  advances ,  t h e  e s t a b l i s h m e n t  of c o n c e p t s ,  c h a r a c t e r i s t i c s  
and f e a s i b i l i t y  of f u t u r e  mis s ions  necessa ry  t o  c o n t i n u e  a v i a b l e  

Phys ic s  and Astronomy Program. 

S o l a r  O b s e r v a t o r i e s  ( $ 1 2 , 3 0 0 , 0 0 0 )  

The o b j e c t i v e  of t h e  O r b i t i n g  S o l a r  Observa tory  (OS01 

p r o j e c t  i s  t o  p r o v i d e  t h e  c a p a b i l i t y  t o  advance man's  understand- .  

i n g  of t h e  s u n l s  c o n s t i t u t i o n  and behavior  a n d  t o  de te rmine  the 

fundamental  p h y s i c a l  p r o c e s s e s  by which t h e  sun  i n f l u e n c e s  the 

e a r t h  ana  i t s  s p a c e  environment.  The OS0 makes a v a i l a b l e  re- 

g i o n s  of t h e  e l e c t r o m a g n e t i c  spectrum t h a t  a r e  n o t  a v a i l a b l e  t o  

ground-based in s t rumen t s .  The exper iments  on t h e  OS0 ser ies  of 

f l i g h t  mi s s ions  w i l l  d e t e rmine  t h e  r a p i d  changes ,  a s  w e l l  as  t h e  

long-term changes i n  s o l a r  r a d i a t i o n ,  d u r i n g  t h e  major por t i -on  

of t h e  e leven-year  s o l a r  c y c l e .  The f i r s t  and second s o l a r  

o b s e r v a t o r i e s  o b t a i n e d  s i g n i f i c a n t  s c i e n t i f i c  d a t a  i n  t h e  1 9 6 2  

and 1965 t i m e  p e r i o d  d u r i n g  t h e  p e r i o d  when s o l a r  a c t i v i t y  was 

c l o s e  t o  a minimum. A t h i r d  O S 0  s p a c e c r a f t  f a i l e d  t o  ach ieve  

o r b i t  when i t  w a s  launched i n  1965.  I n  1 9 6 7  two more OS0 miss ions  

w e r e  launched t h a t  a r e  p r o v i d i n g  more d e t a i l e d  knowledge of 

t he  s u n  and i t s  environment a t  t h e  t i m e  t h a t  s o l a r  a c t i v i t y  i s  
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i n c r e a s i n g .  Three more O S 0  miss ions  w i l l  c o n t i n u e  s t u d i e s  of 

t h e  sun  i n t o  t h e  p e r i o d  of maximum s o l a r  a c t i v i t y .  F i s c a l  y e a r  

1969 funds  w i l l  p r o v i d e  f o r  p u b l i c a t i o n  of d a t a  from O S 0  I11 

and O S 0  I V ;  s u p p o r t  p re- launch ,  l aunch ,  and i n - o r b i t  o p e r a t i o n s  

of t he  s i x t h  O S O ;  and c o n t i n u e  hardware e f f o r t  on t h e  seven th  

and e i g h t h  OSO's. 
Astronomical  O b s e r v a t o r i e s  ( $ 3 5 , 2 0 0 , 0 0 0 )  

T h e  O r b i t i n g  Astronomical  Observa tory  ( O A O )  p r o j e c t  i s  de- 

s igned  t o  6eve lop  and u s e  an a c c u r a t e l y  s t a b i l i z e d  automated 

space  o b s e r v a t o r y  system f o r  t e l e s c o p i c  o b s e r v a t i o n s  of c e l e s t i a l  

o b j e c t s  i n  t h e  e l e c t r o m a g n e t i c  s p e c t r a l  r a n g e  from t h e  x-ray 

r e g i o n  through t h e  u l t r a v i o l e t  i n t o  the  v i s i b l e  r e g i o n .  The 

pr imary  exper iments  f o r  t h e  approved OAO ser ies  have been select-  

ed t o  i n i t i a l l y  perform e x p l o r a t o r y  sky  mapping su rveys  and 

progrc-ss  t o  h i g h  r e s o l u t i o n  viewing of f a i n t  o b j e c t s .  T h e  f i r s t  

m i s s i o n ,  which w a s  launched i n  1966 by an A t l a s  Agena v e h i c l e ,  

f a i l e d  b e f o r e  any s c i e n t i f i c  d a t a  w e r e  ob ta ined .  The second 

f l i g h t  was de l ayed  about  2 1  months i n  o r d e r  t o  thoroughly  rev iew 

and c o r r e c t  t h e  weaknesses i n  t he  OAO system. Launches f o r  t h e  

remain ing  approved mis s ions  a r e  now scheduled  i n  1968, 1969, 

and 1970, u s i n g  the A t l a s  Centaur  v e h i c l e .  F i s c a l  Y e a r  1969 

funds  w i l l  p r o v i d e  f o r  comple t ion  of t h e  OAO-A2 o b s e r v a t o r y  tests 

and s i m u l a t e d  o p e r a t i o n s ,  a s  w e l l  a s  s u p p o r t  f o r  l aunch ,  i n -  
o r b i t  o p e r a t i o n s ,  and d a t a  p r o c e s s i n g  and a n a l y s i s  from t h e  two 

s c i e n t i f i c  exper iments .  Funds w i l l  a l s o  be used f o r  t h e  accep- 

t a n c e  tes ts  of t h e  OAO-B exper iment  hardware and development 

of f l i g h t  hardware; m o d i f i c a t i o n ,  f a b r i c a t i o n ,  i n t e g r a t i o n  and 

t e s t  i n i t i a t i o n  of t h e  OAO-B s p a c e c r a f t ;  and f a b r i c a t i o n  and 

t e s t  of t h e  subsystems f o r  the  OAO-C s p a c e c r a f t .  
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Geophys ica l  O b s e r v a t o r i e s  ( $ 1 3 , 2 0 0 , 0 0 0 )  

The O r b i t i n g  Geophys ica l  Observa tory  ( O G O )  p r o j e c t  has as 

a pr imary  o b j e c t i v e  t h e  accomplishment of a series of s c i e n t i f i c  

measurements f o r  s t u d y  of t h e  n e a r - e a r t h  environment  and f o r  
c o r r e l a t i o n  of g e o p h y s i c a l  phenomena wi th  t h e  e f f l u e n t  a c t i v i t y  

of t h e  s u n  and w i t h  phenomena i n  i n t e r p l a n e t a r y  space .  Geo- 

p h y s i c a l  o b s e r v a t o r i e s  have been launched a t  approximate ly  one 

yea r  i n t e r v a l s ,  s t a r t i n g  wi th  OGO-I i n  1964. These mis s ions  and 

the planned OGO-E and OGO-F mi s s ions  cover  t h e  p e r i o d  from 
minimum t o  maximum a c t i v i t y  of t h e  c u r r e n t  sunspo t  c y c l e ,  and 

p rov ide  f o r  widely-spaced measurements w i t h i n  t h e  i n t e r p l a n e t a r y  

and magnetospher ic  medium. OGO-I and I11 a r e  t r a n s m i t t i n g  d a t a  

and are s p i n  s t a b i l i z e d .  OGO-IV,  launched J u l y  28, 1967, h a s  

been i n  t h e  t h r e e - a x i s  s t a b i l i z a t i o n  mode f o r  ove r  150 days.  
Opera t ions  of the O G O - I 1  s a t e l l i t e  w e r e  d i s c o n t i n u e d  a f t e r  two 

y e a r s  i n  o r b i t .  F i sca l  Y e a r  1969 funds  p r o v i d e  f o r  launch  of 

OGO-F and d a t a  a n a l y s i s  f o r  OGO-IV,  - E ,  and -F. 

P ionee r  ($6 ,000 ,000)  
P i o n e e r s  i n  o r b i t  around t h e  sun  a r e  i n v e s t i g a t i n g  t h e  i n t e r -  

p l a n e t a r y  environment  and t h e  p r o p a g a t i o n  of solar and ga lac t ic  

phenomena through t h i s  medium. Data  from t h r e e  P i o n e e r s  and 

s i m i l a r  measurements made n e a r  e a r t h  p rov ide  s imul t aneous  ob- 

s e r v a t i o n s  a t  wide ly  s e p a r a t e d  p o i n t s  i n  space .  P i o n e e r  V I  

was s u c c e s s f u l l y  launched i n  December 1965,  and P ionee r  V I 1  was 

s u c c e s s f u l l y  launched i n  August 1966. Both c o n t i n u e  t o  r e t u r n  

u s e f u l  da ta  from deep  s p a c e .  P i o n e e r  V I 1 1  was s u c c e s s f u l l y  

p l a c e d  i n t o  o r b i t  December 1 3 ,  1967. Two a d d i t i o n a l  P i o n e e r  
m i s s i o n s  are scheduled  f o r  mis s ions  approaching  a s  c l o s e  as 0 - 7  

AU and g o i n g  o u t  as f a r  as 1 . 2  AU from t h e  s u n  (1 AU i s  e q u a l  

t o  t h e  mean e a r t h  t o  sun  d i s t a n c e  92,900,000 m i l e s ) .  
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# I 

NASA wants t o  i n i t i a t e  t h e  development of two a d d i t i o n a l  

s p a c e c r a f t ,  P i o n e e r s  F & G ,  t o  be launched i n t o  t r a j e c t o r i e s  t h a t  
w i l l  c a r r y  them o u t  beyond t i i c  o r b i t  of Mars, th rough t h e  

a s t e r i o d  b e l t ,  and toward t h e  o r b i t  of J u p i t e r .  O b j e c t i v e s  

a r e  t o  o b t a i n  i n f o r m a t i o n  on the hazardous  r e g i o n  of the  a s t e r i o d  

b e l t  and g a i n  knowledge of t he  g r a d i e n t  of t h e  s u n ' s  i n f l u e n c e  

on i n t e r p l a n e t a r y  space  and t h e  p e n e t r a t i o n  of g a l a c t i c  cosmic 

r a d i a t i o n  i n t o  t h e  s o l a r  system. The new t r a j e c t o r y  w i l l  re- 

q u i r e  m o d i f i c a t i o n s  t o  be i n c o r p o r a t e d  i n  t h e  s p a c e c r a f t  t o  com- 

p e n s a t e  f o r  t h e  l e s s e n i n g  of s o l a r  r a d i a t i o n  as a power s o u r c e  

and t h e  more demanding communications and thermal c o n d i t i o n s .  

N e w  exper iment  i n s t r u m e n t a t i o n  w i l l  a l s o  be r e q u i r e d .  These 

s p a c e c r a f t  w i l l  be launched i n  t h e  1973-74 t i m e  p e r i o d  by 

Centaur  launch  v e h i c l e s .  The change from t h e  D e l t a  launch  ve- 
h i c l e s  used on e a r l i e r  mi s s ions  i s  r e q u i r e d  t o  p rov ide  t h e  

v e l o c i t y  f o r  t h i s  new t r a j e c t o r y .  

F i inds  r e q u e s t e d  f o r  F Y  1969 w i l l  c o n t i n u e  t o  s u p p o r t  t h e  

pos t - l aunch  o p e r a t i o n s  f o r  P ionee r  V I ,  V I I ,  and V I I I ,  f i n a l  

t e s t i n g  and launch  of t h e  f o u r t h  s p a c e c r a f t ,  and i n i t i a l  i n t e -  

g r a t i o n  and t e s t i n g  f o r  t h e  f i f t h  s p a c e c r a f t .  These funds  w i l l  

a l s o  p r o v i d e  f o r  t h e  i n i t i a l  procurement  of exper iments  and long  

l e a d  t i m e  s p a c e c r a f t  components f o r  P i o n e e r  F&G. 

E x p l o r e r s  ( $ 2 3 , 2 0 0 , 0 0 0 )  

NASA proposes  t o  i n i t i a t e  development of two new atmosphere 

E x p l o r e r s  i n  F Y  1969 t o  ex tend  e x p l o r a t i o n  by s a t e l l i t e s  i n t o  

t h e  75 t o  150 m i l e  r e g i o n  above t h e  e a r t h ,  which h a s  p r e v i o u s l y  
on ly  been  sampled by sounding r o c k e t s .  E x p l o r a t i o n  of t h e  iono- 

s p h e r e  w i l l  be con t inued  through N A S A ' s  c o o p e r a t i v e  ISIS  p r o j e c t  

w i t h  Canada. Work on IMP and s m a l l  s c i e n t i f i c  s a t e l l i t e  Ex- 

p l o r e r s  f o r  magnetospher ic  e x p l o r a t i o n ,  which is  b e i n g  d e f e r r e d  
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i n  F Y  1968 because  of budget  and manpower l i m i t a t i o n s  w i l l  be 

pursued  a g a i n  i n  FY 1969 i n  an e f f o r t  t o  compensate i n  some 

degree  f o r  t h e  phaseou t  of g e o p h y s i c a l  e x p l o r a t i o n  by OGO mis s ions .  

The s m a l l  i n t e r p l a n e t a r y  Exp lo re r  'called S u n b l a z e r ,  which w a s  

deferred i n  F Y  1968,  w i l l  be p l a c e d  i n  f u l l  scale development 

i n  FY 1969. Development of E x p l o r e r s  f o r  astronomy miss ions  

w i l l  c o n t i n u e ,  i n c l u d i n g  mis s ions  f o r  r a d i o ,  X-ray and gamma-ray 

su rveys .  

These a c t i o n s  w i l l  c ause  t h e  l e v e l  of e f f o r t  i n  E x p l o r e r s  

t o  i n c r e a s e  i n  F Y  1969, r e f l e c t i n g  NASA's i n c r e a s e d  r e l i a n c e  on 

t h i s  c l a s s  of s p a c e c r a f t  f o r  g e o p h y s i c a l  and i n t e r p l a n e t a r y  ex- 

p l o r a t i o n s .  

Sounding Rockets  ( $ 2 2 , 0 0 0 , 0 0 0 )  

These r o c k e t s  are r e l a t i v e l y  s m a l l ,  i nexpens ive  v e h i c l e s  
capab le  of c a r r y i n g  a w i d e  v a r i e t y  of i n s t r u m e n t a t i o n  t o  conduct  

s t u d i e s  i n  p l a n e t a r y  a tmospheres ,  t h e  i o n o s p h e r i c  p h y s i c s ,  

e n e r g e t i c  p a r t i c l e s ,  as t ronomy,  and s o l a r  p h y s i c s .  Sounding 

r o c k e t  f l i g h t s  have been ex t r eme ly  u s e f u l  i n  deve lop ing  i n s t r u -  

men ta t ion  f o r  l a t e r  u s e  on s a t e l l i t e s .  The u s e f u l n e s s  of sound- 

i n g  r o c k e t s  f o r  a s t r o n o m i c a l  o b s e r v a t i o n s  of t h e  sun  and s t a r s  

i n  t h e  X-ray and u l t r a v i o l e t  r e g i o n s  of t he  spectrum h a s  been 

g r e a t l y  i n c r e a s e d  by t h e  development of a c c u r a t e  a t t i t u d e  c o n t r o l  

sys tems c a p a b l e  of s p a t i a l  p o i n t i n g  a c c u r a c i e s  on t h e  o r d e r  of 

an arc second.  

The i n c r e a s e  i n  t h e  fund ing  r equ i r emen t s  f o r  t h e  sounding 

r o c k e t  program i n  FY 1969 i s  l a r g e l y  due t o  the development and 

i n c r e a s e d  u s e  of improved a t t i t u d e  c o n t r o l  sys tems f o r  a s t r o -  

nomical  o b s e r v a t i o n s ;  and t o  t h e  i n c r e a s e d  u s e  of l a rger ,  more 

expens ive  v e h i c l e s  t o  c a r r y  s t a b i l i z e d  h e a v i e r  payloads .  
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Data  A n a l y s i s  ( $ 5 , 0 0 0  , 0 0 0 )  

T h e  p r imary  o b j e c t i v e  of t h i s  p r o j e c t  i s  t o  c a r r y  o u t  

NASA's o b l i g a t i o n  t o  make t h e  s c i e n t i f i c  i n f o r m a t i o n  ga ined  

from s p a c e  p r o j e c t s  a v a i l a b l e  t o  t h e  p u b l i c .  Data  accumulated 

from NASA's e a r t h  o r b i t i n g  s p a c e c r a f t ,  sounding  r o c k e t s ,  and 

s p a c e  p robes  a r e  b e i n g  reduced  and p l a c e d  i n  t h e  N a t i o n a l  Space 

S c i e n c e  Data C e n t e r  l o c a t e d  a t  t h e  Goddard Space F l i g h t  C e n t e r .  

H e r e  i t  i s  c a t a l o g e d  and d i s t r i b u t e d  t o  i n t e r e s t e d  r e s e a r c h e r s .  

The expans ion  of fund ing  i n  F Y  1969  r e f l e c t s  t h e  i n c r e a s e d  ac- 

t i v i t y  a t  t h e  N a t i o n a l  Space S c i e n c e  Data  C e n t e r ,  a c o n c e r t e d  

e f f o r t  t o  complete  d a t a  a n a l y s i s  and p r e p a r a t i o n  of d a t a  r e c o r d s  

f o r  expe r imen t s  no l o n g e r  s u p p o r t e d  under f l i g h t  p r o j e c t s ,  and 

s u p p o r t  of t h e  i n c r e a s i n g  i n t e r e s t  i n  r e s e a r c h  u s i n g  d a t a  from 

a number of expe r imen t s .  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1969 BUDGET REQUEST 

O F F I C E  O F  SPACE S C I E N C E  AND APPLICATIONS 

LUNAR AND PLANETARY EXPLORATION PROGRAM 

T h e  Lunar and P l a n e t a r y  E x p l o r a t i o n  program ca r r i e s  o u t  the  

s c i e n t i f i c  e x p l o r a t i o n  of t h e  s o l a r  sys t em by means of ear th-  

based  research and automated s p a c e c r a f t .  The immediate o b j e c -  

t - i ves  are t h e  e x p l o r a t i o n  of t he  Moon, t h e  p l a n e t s  Mars, Venus, 

and Mercury, and t h e  i n t e r v e n i n g  i n t e r p l a n e t a r y  s p a c e .  Long 

r ange  o b j e c t i v e s  i n c l u d e  e v e n t u a l  e x p l o r a t i o n  of t h e  o u t e r  p l a n e t s  

and t h e i r  moons, comets ,  a s t e r i o d s ,  and t h e  i n t e r p l a n e t a r y  

medium e n r o u t e  t o  these b o d i e s  t o  b e t t e r  u n d e r s t a n d  t h e  o r i g i n s  

and h i s t o r y  of ou r  s o l a r  sys t em,  t h e  mechanisms by which i t  

deve loped ,  and knowledge about  t h e  o r i g i n  of l i f e .  

The i n i t i a l  s c i e n t i f i c  e x p l o r a t i o n  of t h e  moon w a s  performed 

w i t h  automated s p a c e c r a f t  and h a s  l e a d  t h e  way f o r  t h e  more de- 

t a i l e d  i n v e s t i g a t i o n s  t o  be c a r r i e d  o u t  l a t e r  by man. The Ranger ,  

S m v e y o r ,  and Lunar O r b i t e r  p r o j e c t s  have p rov ided  three major  

accomplishments:  F i r s t ,  t h e y  demons t r a t ed  t h e  t e c h n o l o g i c a l  

c s p a b i l i t y  of pe r fo rming  s i g n i f i c a n t  e x p l o r a t i o n  of a n o t h e r  

p l a n e t  w i t h  automated s p a c e c r a f t .  Second,  t h e y  i n d i c a t e d  t h a t  

t h e  moon i s  a complex and s i g n i f i c a n t  body worthy of f u r t h e r  ex- 

p l o r a t i o n  by man. T h i r d ,  t h e y  paved t h e  way f o r  t h e  f i rs t  manned 

1 anding .  

Ranger p rov ided  v i s u a l  da t a  abou t  t h e  moon which w a s  1 , 0 0 0  

t i m e s  bet ter  t h a n  any photographs  th rough  e a r t h - b a s e d  t e l e s c o p e s .  

Surveyor  s i g n i f i c a n t l y  c o n t r i b u t e d  t o  t h e  c e r t i f i c a t i o n  of f o u r  
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s i t e s  of t h e  Apol lo  zone ,  o b t a i n e d  s c i e n t i f i c  d a t a  abou t  t h e  

moon's b e a r i n g  s t r e n g t h  and soil mechanics ,  s u r f a c e  t e x t u r e ,  

topography and morphology, r a d a r  r e f l e c t i v i t y ,  thermal  cha rac -  

t e r i s t i c s ,  and chemica l  composi t ion .  The Lunar Orb i t e r s  have  

s u c c e s s f u l l y  photographed t h e  e n t i r e  s u r f a c e  of t h e  moon; i n -  

s p e c t e d  f o r  h a z a r d s  a s  s m a l l  as s e v e r a l  f e e t  i n  s i z e  a t  c a n d i -  

d a t e  manned l a n d i n g  s i t e s ,  and i n c r e a s e d  knowledge abou t  t h e  

n e a r  edges of t h e  moon. 

The F Y  1969 program w i l l  p r o v i d e  f o r  t h e  d a t a  a n a l y s i s  re- 

q u i r e d  t o  f i n i s h  up t h e  work and p r e p a r e  t h e  s c i e n t i f i c  r e p o r t s  

on t h e  i n f o r m a t i o n  o b t a i n e d  from these s u c c e s s f u l  p r o j e c t s .  

T h e  p l a n e t s  p r e s e n t  a s c i e n t i f i c a l i y  a t t r a c t i v e  o p p o r t u n i t y  

f o r  e x p l o r a t i o n  because  t h e y  a l l  d i f f e r  markedly from our  e a r t h .  

I n  these d i f f e r e n c e s  may l i e  t h e  c l u e s  t o  t h e  n a t u r e ,  o r i g i n ,  

and e v o l u t i o n  of our s o l a r  sys tem and of l i f e  i t s e l f .  Objec- 

t i v e s  of t h e  Mar iner  program a r e  t o  e x p l o r e  t h e  p l a n e t s ;  t h e i r  

moons, and i n t e r p l a n e t a r y  s p a c e  w i t h  t h e  l i g h t  weight  Mar iner  

sys t ems .  Mar iner  I1 a c q u i r e d  i n t e r p l a n e t a r y  and p l a n e t a r y  d a t a  

on a f l y b y  m i s s i o n  t o  Venus i n  1962. Mar iner  I V  f l e w  p a s t  Mars 

i n  1965. I t  a c q u i r e d  d a t a  on the  i n t e r p l a n e t a r y  medium, t h e  

atmosphere of t he  p l a n e t  and t r a n s m i t t e d  t o  e a r t h  2 2  p i c t u r e s  

of t h e  s u r f a c e  of t h e  p l a n e t .  Mar iner  V f l e w  by Venus i n  

October  1 9 6 7 .  I t  a c q u i r e d  d a t a  on t h e  i n t e r p l a n e t a r y  medium 

and p l a n e t a r y  atmosphere which improved and augmented s i g n i f  i- 

c a n t l y  t h e  d a t a  a c q u i r e d  f i v e  y e a r s  e a r l i e r  by Mar iner  I1 and w i l l  

p r o v i d e  a bas i s  f o r  f u t u r e  e x p l o r a t i o n  of Venus. 

The T i t a n  Mars 1973 program w i l l  i n i t i a t e  a b a s e l i n e  o r b i t e r /  

l a n d e r  c o n f i g u r a t i o n  a p p l i c a b l e  t o  f u t u r e  e x p l o r a t i o n  of t h e  

p l a n e t s .  T h e  program w i l l  e s t a b l i s h  a step-wise approach t o  
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i n c r e a s e  t h e  performance c a p a b i l i t y  of each succeed ing  m i s s i o n  

o p p o r t u n i t y  from extended  o r b i t a l  m i s s i o n s  (3-6 months) w i t h  

s i m p l e  l a n d e r s  t o  long  l i f e  o r b i t a l  m i s s i o n s  (6-12 months)  w i t h  

s u r f  ace  l a b o r a t o r i e s  and l a t e r  t o  mobi le  automated l a b o r a t o r y  

l a n d e r s .  The T i t a n  Mars 1 9 7 3  approach p r o v i d e s  maximum f l e x i -  

b i l i t y  t o  implement f u t u r e  mis s ion  o p t i o n s  depending  upon t h e  

n a t i o n a l  i n t e r e s t  and economic s u p p o r t  f o r  p l a n e t a r y  e x p l o r a t i o n .  

RESOURCES REQUIRED: 
(Thousands of d o l l a r s )  

1967 1968 1969 

S u p p o r t i n g  research and 
t echno logy  . . . . . . . . .  $ 22,350 $ 19,800 $ 30,000 

Advanced p l a n e t a r y  missions 
--- 12 , 000 6 , 7 0 0  

D a t a  a n a l y s i s  --- 600 2,600 
Mariner .  . . . . . . . . . . .  43,188 63,000 48,000 

t echno logy  . . . . . . . . .  

T i t a n  Mars 1973. . . . . . . .  --- --- 20,000 

26,000 9,500 --- 
Surveyor  79,942 35,600 --- 
Lunar O r b i t e r .  . . . . . . . .  

. . . . . . . . . . .  
12,670 1 , 000 --- Voyager. . . . . . . . . . . .  

T o t a l .  . . . . . . . . . . .  $184,150 $141,500 $107,300 

WHY FUNDS REOUIRED:  

S u p p o r t i n g  Research  and Technology ($30,000,000) 
T h i s  p r o v i d e s  s u p p o r t  f o r  f l i g h t  m i s s i o n s  by c o n c e i v i n g  and 

d e v e l o p i n g  s c i e n c e  expe r imen t s  and e n g i n e e r i n g  c a p a b i l i t i e s  and 

by c o n d u c t i n g  s t u d i e s  t h a t  d e f i n e  t h e  o b j e c t i v e s  and r e q u i r e m e n t s  

of v a r i o u s  long-range  f l i g h t  m i s s i o n  p o s s i b i l i t i e s .  Data ob- 

t a i n e d  from ground-based a c t i v i t i e s  s u p p o r t e d  by  t h i s  program 
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are combined w i t h  f l i g h t  r e s u l t s  t o  y i e l d  advancement i n  know- 

l e d g e  of t h e  s o l a r  sys tem.  The advanced t e c h n i c a l  development  

p a r t  of t h i s  program i s  o r i e n t e d  toward i n i t i a t i n g  t e c h n o l o g i c a l  

development  of f u t u r e  subsys t ems ,  components,  t e c h n i q u e s  and 

p r o c e s s e s  t h a t  may have a p p l i c a t i o n  t o  l o n g  r a n g e  s p a c e c r a f t  

c o n c e p t s  and p r o v i d i n g  t h e  l a b o r a t o r y  r e s e a r c h  r e q u i r e d  t o  de- 

t e r m i n e  t h e  f e a s i b i l i t y  of a l t e r n a t i v e  d e s i g n  c o n c e p t s  f o r  

f u t u r e ,  more complex m i s s i o n s  t o  t h e  moon and p l a n e t s .  

A r e a s  of i n t e r e s t  a r e  new te lecommunica t ion  and d a t a  au to -  

n a t i o n  t e c h n i q u e s  and c o n c e p t s  and i n c r e a s e d  r e l i a b i l i t y  and 

l i f e t i m e  of components. The advanced s t u d i e s  program i d e n t i f i e s  

and e v a l u a t e s  l o n g  r a n g e  p o t e n t i a l  m i s s i o n s  i n  terms of new i n -  

f o r m a t i o n  t o  be g a i n e d  from t h e  moon and t h e  p l a n e t s .  

During F Y  1969 e f f o r t s  i n  t h e  p l a n e t a r y  area w i l l  c o n t i n u e  

a t  abou t  t h e  same l e v e l  of fundinc; as F Y  1968. E f f o r t s  i n  t h e  

l u n a r  a r e a  w i l l  be  i n c r e a s e d  w i t h  an  emphasis  on s c i e n t i f i c  sup- 

p o r t  f o r  Apol lo  and pos t -Apol lo  m i s s i o n s  based on t h e  r e s u l t s  

of  t h e  Ranger ,  Surveyor  and Lunar O r b i t e r  programs,  and on 

t e c h n i c a l  development of new methods and i n s t r u m e n t s  f o r  t h e  

o p t i m i z a t i o n  of e x i s t i n g  mis s ion  p l a n s  and f u t u r e  p l a n s  f o r  l u n a r  

e x p l o r  a t  1 on. 

Advanced P l a n e t a r y  Miss ions  Technology ( $ 6 , 7 0 0 , 0 0 0 )  

T h i s  program w a s  begun i n  F Y  1 9 6 8  i n  view of t h e  c o n c l u s i o n  

of t h e  Mar iner  V ,  Lunar O r b i t e r ,  and Surveyor  programs and t h e  

d e f e r r a l  of Voyager a f t e r  t h e  Phase  B c o m p l e t i o n .  T h i s  e f f o r t  

i s  m a i n t a i n i n g  a n u c l e u s  of t h e  s c i e n t i f i c ,  t e c h n i c a l ,  and 

management competence made a v a i l a b l e  by t h e  comple t ion  of t h e s e  

s u c c e s s f u l  programs t o  conduct  t h e  n e c e s s a r y  m i s s i o n  d e s i g n  

s t u d i e s  t o  s h o r t e n  lead t i m e  r e q u i r e m e n t s  f o r  f u t u r e  m i s s i o n s ,  
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i : ~  acce.l-erate spec i f ic  t echno logy  t a s k s  i n  advanced subsys tem 

development  e s s e n t i s . 1  f o r  e x e c u t i n g  m i s s i o n s  i n  t h e  e a r l y  l 3 7 G ' s  

and 'io advanced s c i e n t i f  I.c i n s t r u m e n t a t - i o n  development  a s s o c i a t e d  

w i t h  p r o b e s  and l a n d e r s .  Miss ion  d e s i g n  s t u d i e s  i n c l u d e  computing 

t . r a - j e c t o r i e s ,  f o r m u l a t i n g  m i s s i o n  p r o f i l e s ,  c a r r y i n g  ~ i i t  pre-. 

l i m i n a r y  e n g i n e e r i n g  s t u d i e s  and g e n e r a t i n g  o p 5 r a t i o n k l  re- 

qu i r emen t s  and p l a n s  t c  e s t a b l i s h  f e a s i b l e  d e s i g n  cGncepts  f o r  

t h e s e  m i s s i o n s .  The advanced subsys tem research and davelop-- 
ment e f f o r t  s u p p o r t s  t h e s e  s t u d i e s  by p r o v i d i n g  i n c r e a s e 6  sl_iS- 

s y s t e m  per formance  s p e c i f i c a t i o n s  o b t a i n e d  from l a b o r a t o r y  re-  

search. i n  a d d i t i o n ,  t h i s  e f f o r t  en-yures  thr-ough f o c u s s e d  a t t . en-  

t i o n  and schedu led  ackiievements 'diat  t h c  c r i t i c d  s;lkS\lsteins *<ill 

be s u f f i c i e n t l y  deve loped  fcr use i n  +he z ipp ropr i a t e  s p a c e c r a $ t - .  

C u r r e n t l y  be ing  developed  a re  propuision., aerodynamic enkry  2nd 

qu idance  subsys tems.  'l'ne s c i . ? n c e  def i n i k i o n  and i.ns t runen- t  

development e f f o r t  d e f i r i e s  t h e  s c i e n t i f i c  ins-Lruinentat ion a i d  

e n s u r e s  i t s  development  f o r  chcse e a r l y  mi . ss ions  t o  hars ,  Vsnu;;, 

and Mercury. T h 2 s e  e f f o r t s  s e r v e  t o  o r g a n i z e  s c i e n c e  t e a m  to 

$.evelop advanced s c i e n t i f i c  i n s t r u m e n t a . t i o n  which must o p e r a t e  

i.n c o n j u n c t i o n  w i t h  o t h e r  f l i g h t  i n s t r u m e n t s  t o  e n s u r e  maximum 

F c i e n t i f i c  r e t u r n  from each  miss io i l .  
Dzta  A n a l y s i s  ($2,6OO,OOCj 

With t h e  comple t ion  e l  t h e  S:irveyor p r b j e c t :  and t h e  a l r e a d v  

completed Lunar O r b i t e r ,  Mar iner  I V ,  and Mar iner  V p r o j e c t a ,  

a n a l y s i s  of  t h e  s c i e n t i f i c  and e n g i n e e r i n q  d a t a  w i l l  be c o n t i n u i n g  

x t i v i t i e s .  To c o n s o l i d a t e  t h e s e  a c t i v i t i e s  I thzl Ca ta  P-ilal-ysls 

p r o j e c t  h a s  been e s t a b l i s h e d .  T h i s  p i o j e c t  wiil p r o v i d e  f e r  t-hc 

p r e p a r a t i o n  of r e p o r t s ,  s u p p o r t  expe r imen t s  I a_rd p r o v i d e  for t n e  
f i n a l  a c q u i s i t i o n  of e n g i n e e r i n g  and s c i e n t i f i c  d a t a  cf all 



these m i s s i o n s .  The f u n d s  r e q u e s t e d  i n  F Y  5.969 w i l l  p r o v i d e  

2o r  c o n t i n u a t i o n  of t h e  a n a l y s i s  of and r e p o r t i n g  on t h e  v a s t  

amount of s c i e n t i f i c  and e n g i n e e r i n g  d a t a  obtained.  from t h e  

" ;urveyors ,  Lunar O r b i t e r s ,  and Mar ine r s  I V  and V , ~  

Mariner  !$48,000,000) 

The o b j e c t i v e  i s  t o  conduct  t h e  e a r l y  e x p l o r a t l o n  of the 

p l a n e t s  w i t h  automated s p a c e c r a f t  i n  t h e  medium weight  c lass  , 
ab0u . t  400 to 1 , 2 0 0  pounds.  These s p a c e c r a f t  c a r r y  o u t  t h e  p r e -  

ciirsor\iT in i s s ions  to Mars I Venus, Mercury, t h e  major a s t e r o i d s  I 

and t h e  comets.. 

N a r i n e r  Mars i96Y i s  des igEed t o  f l y  by Mars t o  c a r r y  ou-e 

i.mpro;.ed expe r imen t s  t h a t  w i l l .  y i e ld -  h i g h  r e s o l u t i o n  t o p o g r a p h i c  

i n f c r m a t i o n  abou t  t h e  Mar t i an  s u r f a c e ,  p r o v i d e  a tmosphe r i c  p ro -  

f i l e  measurements by means of t h e  o c c c l t a t i o n  t e c h n i q u e ,  and 

i d e n t i f y  some a tmospher i c  c c n s t i t u e n t s  w i t n  new s p e c t r o g r a p h i c  

i n s t r u m e n t s .  These i n s t r u m e n t s  w i l l  be d e t e c t i n g  t h e  p r e s e n c e  

of polyat-omic molecu le s  t h a t  s u g g e s t  b iochemica l  p r o c e s s e s ,  the  

p r e s e n c e  of 3n o x i d i z i n g  o r  a r e d u c i n q  a tmosphere ,  mo lecu la r  

n i t r o g e n  , r i  t r i c  ox ide  , c a r h n  monoxide , cyanogen and water. 

Nas ine r  X a r s  1971 w i l l  c c n t i n u e  t h e  e x p l o r a t i o n  t o  Mars w i t h  

two At i a s /Cen tau r  l aunrhed  s p a c e c r a f t .  T h e  Mar iner  Mars 1 9 7 1  

s p a c e c r a f t  c o n f i g u r a t i o n  w i l l  be based  on t h e  M a r i n e r  Mars 1969 

d e s i g n  mod i f i ed  t o  p e r m i t  p l a c i n g  the  spacecraft  i n  c r b i t  abou t  

t h e  p l a n e t  Mars. T h e  c o n v e r s i o n  of t h i s  s p a c e c r a f t  from a f l y b y  

t o  ap o r b i t e r  w i l l  enhance t h e  accomplishment of s c i e n t i f i c  

measurements by a l l o w i n g  t h e  s p a c e c r a f t  tc t r a n s m i t  d a t a  from. 

c l o s e  t G  t h e  p l a n e t  f o r  approx ima te ly  n i n e t y  d a y s .  

The F Y  1969 f u n d s  r e q u e s t e d  w i l l  p r o v i d e  f o r  t h e  comple t ion  

of f l i g h t  S p a c e c r a f t  t-es-cing, l a u n c h  o p e r a t i o n s ,  and i n f l i g h t  
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m i s s i o n  o p e r a t i o n s  f o r  Mar iner  Mars 1969; 2nd t h e  comple t ion  of 

d e t a i l e d  sys tem d e s i g n ,  procurement  o f  subsys tems and t h e  de-  

velopment and t e s t  of p r o t o t y p e s  of c r i t i c 2 1  subsys tems f o r  

Mariner  Mars 1971. 
T i t a p  Ma.rs 1 9 7 3  i$20,000,0007 

The o r b i t a l  r e c o n n a i s a n c e  of Mars I n i t i a t e d  in 1971 w i l l  

be c o n t i n u e d  i n  1973. In a d d i t i o n ,  t h e  i n i t i a l  d i r e c t  measur...- 

m e n t s  of t h e  atmosphere and on t h e  Mar t i an  s u r f a c e  w i l l  be made 

by means of a s m a l l  s u r v i v a b l e  l a n d e r .  The T i t a n  Mars 1973 

p r o j e c t  w i l l ,  t h e r e f o r e ,  c a p i t a l i z e  on t h e  t echns logy  developed  

by Lunar O r b i t e r  S u r v e y o r ,  Mar ine r ,  and t h e  e a r l i e r  Voyayer 

c o n c e p t s ,  Two l aunches  of T i t a n  c l a s s  l aunch  v e h i c l e s  a r e  p lanned  

i n  1973, Each .lafinch w i l l  c c n t a i r  a R  o r b i t e r  and 3 s n a l l  s u r -  

v i v a b l e  l a n d e r .  

The o r b i t e r  w i l l  c a r r y  i n s t r u m e n t s  t h a t  w i l l  photograph  

t h e  s u r f a c e  and measure t h e  p l a n e t ’ s  t hq rma l  r a d i a t i o n ,  s u r f a c e  

and a tmosphe r i c  c o m p o s i t i o n ,  magnet ic  f i e l d s ,  and t r a p p e d  r a d i a -  

t i o n .  The l a n d e r  w i l l  d i r e c t l y  measure d u r i n g  e n t r y  th rough  t h e  

atmosphere t h e  d e n s i t y  p r o f i l ?  and t.he a tmosphe r i c  t e m p e r a t u r e ,  

p r e s s u r e ,  and composi t ior , .  The landed  package w i l l  a l s o  c o n t a i n  

i n s t r u m e n t s  f o x  measur ing  m o i s t u r e ,  scil c o m p o s i t i o n ,  and a t -  

mospheric  p r o p e r t i e s  on t h e  s u r f  ace .  A i i r n i t e d  p h o t o g r a p h i c  

c a p a b i l i t y  from t h e  s u r f a c e  is  p lanned .  

The o r b i t i n g  s p a c e c r a f t  w i l l  o f f e r  t h e  advantage  of observ-  

i n g  t h e  p l a n e t  f o r  a p e r i o d  of s e v e r a l  months t h u s  p e r m i t t i n g  

t h e  s t u d y  of t h e  M a r t i a n  d i u r n a l ,  s e a s o n a l ,  and s y n o p t i c  c h a r -  

a c t e r i s t i c s  d u r i n g  a s i n g l e  m i s s i o n ,  The s u r v i v a b l e  l a n d e r  w i l l  

p r o v i d e  t h e  o p p o r t u n i t y  for t h e  f i r s t  d i r e c t  measurements i n  

t h e  atmosphere and on t h e  Martian s u r f a c e .  
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The funds requested in FY 1969 will provide for the estab- 
lishment of functional specifications, initiation of detailea 
system designs, and t h e  development, fabrications, ana testinq 
of engineering models for both the orbiter and lander. 

Surveyor, Lunar Orbiter and Voyager (No funds) 
Due to the completion of Surveyor and Lunar Orbiter, and 

the termination of Voyager, no funds are requested f o r  these 

projects in the FY 1969 budget. 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1969 BUDGET REQUEST 

OFFICE O F  SPACE SCIENCE AND APPLICATIONS 

LAUNCH VEHICLE DEVELOPMENT PROGRAM 

The Launch V e h i c l e  Development program p rov ided  f o r  t h e  

development  of new v e h i c l e s  and v e h i c l e  s t a g e s  t o  s u p p o r t  m i s s i o n  

requirements.  During F Y  1 9 6 7 ,  t h e  program c o n s i s t e d  of Suppor t -  

i ng  Research  and Technology,  Advanced S t u d i e s ,  and Centaur  

Development. Development of t h e  Cen tau r  v e h i c l e  w a s  completed 

i n  F Y  1967. During FY 1968 and F Y  1969 S u p p o r t i n g  Research  and 

Technology and Advanced S t u d i e s  are budgeted under Launch V e h i c l e  

Procurement. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1969 BUDGET REQUEST 

OFFICE OF SPACE SCIENCE AND APPLICATIONS 

LAUNCH VEHICLE PROCUREMENT PROGRAM 

The o b j e c t i v e  of t h i s  program is  t o  p r o v i d e  l a u n c h  v e h i c l e s  

and r e l a t e d  s e r v i c e s  t o  s u p p o r t  m i s s i o n  r e q u i r e m e n t s  and t o  

accompl ish  minor development  a c t i v i t i e s  n e c e s s a r y  t o  s u p p o r t  

f u t u r e  m i s s i o n  needs .  

The o p e r a t i o n a l  v e h i c l e s  c u r r e n t l y  b e i n g  p rocured  are: 

S c o u t ,  D e l t a ,  Thor Agena,  A t l a s  Agena, and Cen tau r .  

RESOURCES REQUIRED: 

S u p p o r t i n g  r e s e a r c h  and t e c h -  

nology/advanced s t u d i e s  . . 
s c o u t  . . . . . . . . . . . .  
D e l t a  . . . . . . . . . . . .  
Agena . . . . . . . . . . . .  
Centaur  . . . . . . . . . . .  

T o t a l .  . . . . . . . . . .  

(Thousands of d o l l a r s )  
1967 1968 1969 

--- $ 4,000 $ 4,000 

. $ 9,400 10  , 200 16  , 500 

23,835 30 , 300 30 , 800 

29,396 14 ,400  14 ,000  

55 , 019 68 , 200 63,000 

. $117,650 $127,100 $128,300 

WHY FUNDS REQUIRED: 

S u p p o r t i n g  Research  and Technology/Advanced S t u d i e s  ( $ 4 , 0 0 0 , 0 0 0 )  

T h i s  p r o j e c t  w a s  p r e s e n t e d  under  t h e  Launch V e h i c l e  Develop- 

ment program u n t i l  F Y  1967 when t h e  development  of t h e  Cen tau r  

v e h i c l e  w a s  comple ted .  The o b j e c t i v e  of t h e  Advanced S t u d i e s  

e f f o r t  is t o  d e f i n e  v e h i c l e  r e q u i r e m e n t s  f o r  f u t u r e  m i s s i o n s  
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and t o  e s t a b l i s h  t h e  methods by which per formance  i n  e x c e s s  of 

c u r r e n t  c a p a b i l i t i e s  can  best be deve loped .  S u p p o r t i n g  Research 

and Technology t a s k s  a r e  d i r e c t e d  toward d e v e l o p i n g  new t ech -  

nology and t e c h n i q u e s  f o r  which a need h a s  been demons t r a t ed  by 

t h e  Advanced S t u d i e s .  I n  F Y  1967 and F Y  1968 Advanced S t u d i e s  

e f f o r t s  w e r e  d i r e c t e d  toward v e r y  h i g h  v e l o c i t y  l aunch  v e h i c l e s .  

I n  F Y  1969 s t u d i e s  w i l l  be concerned  w i t h  m i s s i o n  a n a l y s e s ,  

v e h i c l e  and stage a l t e r n a t i v e s ,  and program p l a n n i n g .  F i s c a l  

y e a r  1968 S u p p o r t i n g  Research  and Technology t a s k s  are b e i n g  

conducted on s t rapdown guidance. sys t ems  and a v a r i e t y  of o t h e r  

t a s k s  i m p o r t a n t  t o  t h e  f u t u r e  of t h e  l aunch  v e h i c l e  program. 

I n  F Y  1969 development  of s t rapdown g u i d a n c e  sys t ems  w i l l  c o n t i n u e  

and e f f o r t  w i l l  a l s o  be directed toward a v a r i e t y  of t a s k s  i n -  

c l u d i n g  improvement of a s m a l l  s o l i d  p r o p e l l a n t  motor and i n -  

v e s t i g a t i o n  of advanced p r e s s u r i z a t i o n  sys t ems .  

S c o u t  Procurement  ( $ 1 6 , 5 0 0 , 0 0 0 )  

I n  F Y  1969 f u n d s  f o r  S c o u t  Procurement  w i l l  be u t i l i z e d  

f o r  t h e  p r o d u c t i o n ,  assembly ,  and l aunch  of t h e  S c o u t  v e h i c l e .  

I n  a d d i t i o n ,  S u s t a i n i n g  E n g i n e e r i n g  and Maintenance f u n d s  w i l l  
be r e q u i r e d  f o r  main tenance  of ground s u p p o r t  equipment  a t  t h e  

Scou t  l aunch  s i tes ,  f o r  management and e n g i n e e r i n g  s u p p o r t ,  and 

f o r  minor improvements t o  t h e  S c o u t  v e h i c l e .  

D e l t a  Procurement  ( $ 3 0 , 8 0 0 , 0 0 0 )  

During F Y  1969 f u n d s  w i l l  be u t i l i z e d  t o  comple te  p u r c h a s e  

of f o u r t e e n  f i rs t  and second s t a g e  v e h i c l e s  i n i t i a l l y  funded i n  

F Y  1968,  t o  i n i t i a t e  pu rchase  of t e n  a d d i t i o n a l  v e h i c l e s  and t o  

p r o c u r e  a s s o c i a t e d  v e h i c l e  hardware ,  l aunch  s e r v i c e s  and o t h e r  

s u p p o r t i n g  s e r v i c e s .  S u s t a i n i n g  E n g i n e e r i n g  and Maintenance 

f u n d s  w i l l  be u t i l i z e d  f o r  t h e  main tenance  of ground s u p p o r t  
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equipment ,  f o r  e n g i n e e r i n g  s u p p o r t ,  f o r  minor improvements i n -  

c l u d i n g  m o d i f i c a t i o n  of t h e  FW-4 motor n o z z l e  and c o n v e r s i o n  t o  

S-band t e l e m e t r y ,  and f o r  comple t ion  of improvement e f f o r t s  

s t a r t e d  i n  F Y  1968. 

Agena Procurement  ( $ 1 4 , 0 0 0 , 0 0 0 )  

The Agena p r o j e c t  i n c l u d e s  t h e  Thor Agena and t h e  A t l a s  

Agena launch  v e h i c l e s .  I n  F Y  1969 f u n d s  f o r  Agena Procurement  

w i l l  be r e q u i r e d  f o r  Agena upper  s tages ,  Thor b o o s t e r s ,  m i s s i o n  

m o d i f i c a t i o n s ,  and s u p p o r t i n g  a c t i v i t i e s .  S u s t a i n i n g  Eng inee r ing  

and Maintenance funds  w i l l  be needed f o r  main tenance  of ground 

s u p p o r t  equipment ,  e n g i n e e r i n g  s e r v i c e s ,  and minor improvements. 

Centaur  Procurement  ($63 ,000 ,000)  

I n  FY 1969 f u n d s  w i l l  be r e q u i r e d  t o  c o n t i n u e  f u n d i n g  f o r  

t h e  O r b i t i n g  Ast ronomica l  O b s e r v a t o r y ,  A p p l i c a t i o n s  Technology 

S a t e l l i t e s ,  and Mar iner  M a r s  1969 v e h i c l e s .  Funds w i l l  a l s o  be 

r e q u i r e d  t o  i n i t i a t e  pu rchase  of v e h i c l e s  f o r  t h e  Mariner  Mars 

1971 m i s s i o n  and f u t u r e  A p p l i c a t i o n s  Technology S a t e l l i t e  

m i s s i o n s .  I n  a d d i t i o n ,  F Y  1969 f u n d s  w i l l  be r e q u i r e d  f o r  Sus- 

t a i n i n g  E n g i n e e r i n g  and Maintenance which w i l l  i n c l u d e  e f f o r t s  

t o  improve the  r e l i a b i l i t y  of the  Cen tau r  v e h i c l e .  

- 53  - 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1969 BUDGET REQUEST 

O F F I C E  O F  SPACE S C I E N C E  AND A P P L I C A T I O N S  

B I O S C I E N C E  PROGRAM 

The B i o s c i e n c e  program h a s  t w o  p r i n c i p a l  o b j e c t l v e s .  The 

7 , r s t ,  t o  d e t e r m l n e  t h e  e f f e c t s  of t h e  s p a c e  environment  o n  

t e r r e s t r i a l  o r g a n i s m s ,  i n c l u d e s  work on  ground-based e x p e r i m e n t s ,  

t h e  B i o s a t e l l i t e  f l i g h t  program, and the development of f l i g h t  

expe r imen t s  f o r  o t h e r  m i s s i o n s .  

T h e  second o b j e c t i v e ,  t o  d e t e r m i n e  the  l o c a t i o n ,  o r i g i n ,  

n a t u r e ,  and l e v e l  of development of e x t r a t e r r e s t r l a l  l i f e ,  i n -  

c l u d e s  l a b o r a t o r y  research and s p a c e  f l i g h t  m i s s i o n s  t o  i n v e s t i -  

g a t e  c o n d i t i o n s  i n  t h e  s p a c e  environment  and on t h e  p l a n e t s  

Mhich may r e l a t e  t o  t h e  q u e s t i o n  of t h e  e x i s t e n c e  of e x t r a -  

t e r r e s t r i a l  l i f e .  

RESOURCES R E Q U I R E D :  

(Thousands of d o l l a r s )  
1969 1968 1967 

S u p p o r t i n g  research and 
technology . . . . . . . . .  $10,050 $11,800 $16,000 

S i o s a t e l l i t e  . . . . . . . . .  31,950 30,000 32,500 
T o t a l .  . . . . . . . . . . .  $42,000 $41,800 $48,500 

WHY FUNDS R E Q U I R E D :  

S u p p o r t i n g  Research and Technology ( $ 1 6 , 0 0 0 , 0 0 0 )  

Research  i n  Environmental  Bio logy  i s  concerned  w i t h  t h e  re- 

s p o n s e  of l i v i n g  t e r r e s t r i a l  sys tems t o  t h e  v a r i a b l e s  of t h e  
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s p a c e  envi ronment .  One of  t h e  g r e a t e s t  s c i e n t i f i c  c h a l l e n g e s  

today  f o r  b i o l o g i s t s  i s  t o  unde r s t and  t h e  r o l e  g r a v i t y  p l a y s  i n  

t h e  o r i g i n ,  n a t u r e ,  and f u n c t i o n  of h i g h l y  o rgan ized  l i f e .  

G r a v i t y  ( a n d  i t s  v a r i a t i o n )  h a s  n o t ,  u n t i l  r e c e n t  y e a r s ,  been 

u mat ter  of g r e a t  conce rn  t o  b i o l o g i s t s  because  of i ts  c o n s t a n c y  

here on E a r t h .  I n  a d d i t i o n  t o  t h e  obvious  need t o  unde r s t and  

i t s  e f f e c t  on l i v i n g  sys tems f o r  t h e  pu rposes  of s p a c e  f l i g h t ,  

many p r a c t i c a l  i m p l i c a t i o n s  f o l l o w  from a d e e p e r  u n d e r s t a n d i n g  

of t h e  e f f e c t s  of a l t e r e d  g r a v i t y .  

I n  Behav io ra l  Siolocjy r e s e a r c h ,  expe r imen t s  a r e  b e i n g  con- 

cliicted t o  assess the g e n e r a l  problem of v i sua l -moto r  c o o r d i n a t i o n  

i n  an imal  and man, p a r t i c u l a r l y  as  i t  may be a f f e c t e d  by a l t e r a -  

t i o n s  1.r: g r a v i t y  and t h e  consequent  changes  i n  feedback  from t h e  

muscles .  T h e  i m p l i c a t i o n s  of si-ich work a re  b road .  A s  bas ic  

r e s e a r c h ,  t h i s  clnd r e l a t e d  i n v e s t i q - a t i o n s  s h o u l d  l e a d  t o  a 

b z t t e r  u n d e r s t a n d i n g  of b r a i n - b e h a v i o r  r e l a t i o n s h i p s  and of 

c e r t a i n  i l l n e s s e s .  A s  a p p l i e d  r e s e a r c h ,  more i n f o r m a t i o n  i s  

beincj o b t a i n e d  on t h e  r e l a t i o n  of -the r e s e a r c h  r e s u l t s  t h u s  f a r  

o b t a i n e d  t o  long  term b e h a v i o r ,  s u c h  a s  would be encoun te red  on 

any l o n g  t e r n  s p a c e  f i i g h t  m i s s i o n .  

The P h y s i c a l  Biology e f f o r t  i n c l u d e s  work i n  b io ins t rumen-  

t a t i o n ,  compara t ive  p h y s i o l o y y ,  and molecu la r  b i o l o g y .  S t a b l e ,  

a c c u r a t e ,  and long- l ived  i m p l a n t a b l e  t e l eme t r i c  d e v i c e s  have  

been developed  f o r  r e c o r d i n g  t e m p e r a t u r e  changes  i n d i c a t i v e  of 

c y c l i c  ( c i r c a d i a n )  b i o l o g i c a l  phenomena. Such devic .es  have been 

a p p l i e d  t o  t h e  d e s i g n  of B i o s a t e l l i t e  expe r imen t s  and by s e v e r a l  

r e s e a r c h e r s  s t u d y i n g  b i o l o g i c a l  rhythms. Work i s  c o n t i n u i n g  on 
Gevelopment of a low c o s t ,  m u l t i c h a n n e l ,  i m p l a n t a b l e  t r a n s m i t t i n g  

d e v i c e  weighing  nc more t h a n  3 . 5  grains and n o t  exceed ing  two 
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1 

c u b i c  c e n t i m e t e r s  i n  volume t h a t  would be r-3pabie oi e f f i c i e n - t  

o p e r a t i o n  Dver two y e a r s .  

T h e  Exobiology research program ccn t i i l ues"  v!j-t.h its d u a l  

o b j e c t i v e s  of u n d e r s t a n d i n g  t h e  c o n t r D l l i n g  f a c t o r s  i n  the 

o r i g i n  of l i f e  and d e t e r m i n i n g  t h e  upi.queiTess of l i f e  here on 

E a r t h .  T h e  r e s e a r c h  r a n g e s  from t h e  a n a l y s i s  oi" f o s s i l  r ema ins  

2nd s i m u l a t i o n  of p l a n e t a r y  atmOSphercS and o t h e r  environmenta.1. 

ex t r emes ,  to the development  of automated l i f e  d e t e c t i o n  equ ip -  

msn-t inter ided t o  i n c r e a s e  the  r e l i s h i l i t y  of t h z  d a t a  by broader,- 

i n q  t h e  bas i s  € o r  a n a l y s i s  of iildiVid3i21 samples .  I n  addi t iol i .  

t o  d a t a  p r e v i c u s l y  r e p o r t e d  on Mars as a c a n d i d a t e  p l a n e t  fcr 
i n v e s t i g a - t i o n ,  l a b o r a t o r y  expe r imzn t s  now s u g g e s t  tkiat 0 rqani .c  

s y n t h e s i s  may be occ l i r r iny  on Ju.pitex' which. has a pr , lmit isre  re- 

duc ing  atmosphere.  Tl-lese s k u d i e s  p j - n t  t o  Zupj . ter  as a m c s t  

in te i :es t ing  p l a n e t  f rom t h e  poin- t  or' v i e w  of chemical e v o l u t i o n .  

E a r l i e r  P l a n e t a r y  Q u a r a n t i n e  e f f o z t s  w e r e  d i rec ted  taward 

:I.-educing and a s s a y i n g  t h e  b i o l o g i c a l  containina. t ion on s p a z e c r a i t  

and toward d e f i n i n g  s t e r i l i z a t i o n  p r o c e d u r e s  needed tG r e d u c e  

t k a t  c o n t a m i n a t i o n  t o  an a c c e p t a b l e  lzv5.l. Twc a r e a s  of reseaxch 

?.re p r o v i n g  t o  be e s p e c i a l l y  f r u i t f u l .  The u s e  cf 1anii;iair 

downf l o w  a i r  combined w i t h  h i g h  e f f i r i e r ? . c y  filters, i s  p roduc iny  

e x c e l l e n t  r e s u l t s  i n  l i m i t i n g  contami.nation i n  t.hc s p a c z c r a f  t 

a.ssembly areas.  A d d i t i o n a l l y ,  examina t ion  of t h e  s t e r i l i z a t i o n  

r e q u i r e m e n t s  and s t u d i e s  of t h e  p r o b a . b i l i t y  cf q o w t h  of organisms 

:111 p l a n e t a r y  env i ronmen t s ,  are t e n d i n g  t o  s i g n i f i c a n t l y  r e d u c e  

the s e v e r i t y  of s t e r i l i z a t i o n  r e q u i r e m e n t s .  Modest i n v e s t m e n t s  

i n  r e s e a r c h  of t h i s  n a t u r e  cou ld  pay handsome d i v i d e n d s  i n  

spacecraft manufac ture  and assembly c o s t s .  
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Biosatellite ($?2,SOO,OOOj 
2iosateliitz 11 was launched from the Eastern T e s t  Range on 

Zepternber 7, 1967, and was re\-overed over the Pacific Ocean or1 

Zeptember 3 ,  1967. T h e  capsule was recovered one day earlier 
~ h a n  planneci because a severe storm was predicted for the recovery 
?'led the following day. Eiosatellite I1 experiments investigated 
The efEects of the space environment on simple forms of life, 
seedlings, and plants, especially with reference to the inter- 
~ c i i ~ n  of weiqhtlcssness with a known intensity of ionizing 
r dd 12 t 1o:1. 

F;iC;hts D and F, tke two 30 day primaize flights, which are 
szncdu1t.d for 1969, are the  most demanding of all Brosatellite 

ids in terms in instrumcntation and life support. The 
princ. ~ p l e  ?reas of scientific investigation are: (1 the central 
nei-vouc s;Tstem, (2) tne cardiovascular system, i 3 )  general meta- 
bali:-v , c;nd ( 4 )  pcrformance and behavior. 

, ' h ~  21 day missions, flichts C and E, are scheduled for i970 
and  13 71, resp~ctivcl:~. T L ~ O  basic experiments w i l l  be performed 
ofi rats: (I) studies of c h a n g e s  in gross body composition as 
i result of weightlessness, and ( 2 )  a study of metabolic rhythms 
u n d c r  eonditions of weightlessness, compared with Earth controls, 
10 +est differences in rhythmicity of animals which have been 
remoyied from Earth's 24 hour periodicity. Other experiments 
include tne influence of weightlessness or? human liver cells and 

01- pianc. development .. 



RESEARCH AND DEVELOPMENT 
FISCAL YEAR 1969 BUDGET REQUEST 

OFFICE OF SPACE SCIENCE AND APPLICATIONS 
SPACE APPLICATIONS PROGRAM 

The objectives of the Space Applications Program are te: 
(1) expand the knowledge of atmospheric and space phenomena; ( 2 )  

conduct a broad program of research and technical development 
oriented toward the application of space techniques for the hene- 
fit of mankind; ( 3 )  develop and test procedures, instruments, 
subsystems, spacecraft , and interpret-ive techniques for various 
applications; ( 4 )  fulfill NASA's responsibilities under the 
Communications Satellite Act of 1962; ( 5 )  develop and implement. 
for the Environmental Science Services Administration (ESSA), 
Department of Commerce, the operational meteorological satellite 
system; and ( 6 )  cooperate with other government agencies in the 
study and development of space technology which will lead to the 
early realization of practical benefits in areas of agriculture/ 
forestry, hydrology/oceanography, geography/cartography and 
geology/mineralogy through periodic systematic surveys of earth 
resources. 

The Space Applications Program effort is directed toward 
research, development, and flight test in the areas of: appiica- 
tions technology, communications, earth resources, geodesy, 
meteorology, and navigation and includes implementation of 
operational systems with appropriate user agencies. Current 
flight projects include TIROS, Nimbus, Applications Technology, 
Geodetic Satellites, and a number of Meteorological Sounding 
Rockets. 
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F i s c a l  y e a r  1969 endeavors  w i l l  a l s o  i n c l u d e  i n i t i a l  s t u d i e s  

of an E a r t h  Resources  Technology S a t e l l i t e .  A p p l i c a t i o n  Tech- 

nology S a t e l l i t e s  o f f e r  g r e a t  p o t e n t i a l  t o  mankind by d e v e l o p i n g  

and e x t e n d i n g  t h e  t echno logy  common t o  many a p p l i c a t i o n s .  Com- 

mun ica t ions  S a t e l l i t e s  p r o v i d e  an economical  method f o r  world- 

wide communication, and can  be used t o  r e l a y  t o  ground s t a t i o n s  

d a t a  o b t a i n e d  by e a r t h  r e s o u r c e s ,  me teo ro logy ,  g e o d e t i c ,  and 

s c i e n t i f i c  s p a c e c r a f t .  E a r t h  Resources  s a t e l l i t e s  can  o b t a i n  

v a l u a b l e  d a t a  i n  such  a r e a s  a s  a g r i c u l t u r e / f o r e s t r y ,  geology/  

minera logy  , hydrology/oceanography , and geography/car tography.  

Geode t i c  s a t e l l i t e s  can  h e l p  d e t e r m i n e  t h e  s i z e  and shape  of 

t h e  E a r t h  and t h e  v e c t o r  p r o p e r t i e s  of i t s  g r a v i t a t i o n a l  f i e l d .  

M e t e o r o l o g i c a l  s a t e l l i t e s  p r o v i d e  t h e  c a p a b i l i t y  t o  improve 

weather  p r e d i c t i o n  on a g l o b a l  b a s i s ,  and i n c r e a s e  knowledge 

of t h e  atmosphere.  Nav iga t ion  s a t e l l i t e s  p r o v i d e  l o c a t i o n ,  

t r a f f i c  c o n t r o l ,  s e a r c h  and r e s c u e ,  and communications sys t ems  

f o r  a i r c r a f t  and s h i p s .  

RESOURCES REQUIRED: 

(Thousands of d o l l a r s )  
1967 1968 1969 

S u p p o r t i n g  r e s e a r c h  and t ech -  
nology/Advanced s t u d i e s  . . $11,030 $19 , 300 $ 2 3 , 8 0 0  

TIROS/TOS Improvements. . . .  1 , 292 9 , 1 0 0  5,800 

Nimbus. 24,410 33 , 700 32 , 100 

M e t e o r o l o g i c a l  Soundings.  . .  2 , 8 5 5  3 , 000  3 , 000 

1 n ter  na t i o n  a1 Appl i c a t i  ons 

. . . . . . . . . . .  

S a t e l l i t e  . . . . . . . . .  100 100 100 

c o n t .  
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A p p l i c a t i o n s  Technology 

S a t e l l i t e s  e . . . . . . 
Geode t i c  S a t e l l i t e s .  e . . . 
E a r t h  Resources  Survey  . . . 

A i r c r a f t  Program . . . . . 
E a r t h  Resources  Technology 

S a t e l l i t e .  . .) . . . . . 
T o t a l .  . . . . . . . . 

1967 1968 1969 

$30,013 $25,600 $ 31,200 
1 I 6 0 0  3,400 4 I 000 

--- 5 , 3 0 0  12,200 

( - - -  1 (5,300) (10,200) 

(---I ( - - -  1 (2,OOOi 

$71,300 $99,500 $112,200 

WHY FUNDS REQUIRED: 

S u p p o r t i n g  Resea rch  and Technology ($23,800,000) 
The o b j e c t i v e s  of S u p p o r t i n g  Research and Technology are 

t o :  (1) conduc t  s t u d i e s ;  d e v e l o p  and t e s t  new c o n c e p t s ,  tech- 

n i q u e s ,  m a t e r i a l s ,  components,  s e n s o r s ,  subsys tems and d a t a  

h a n d l i n g  sys t ems  which have a p p l i c a t i o n  t o  f u t u r e  s a t e l l i t e  

f l i g h t  programs and ( 2 )  improve t h e  s p a c e  t echno logy  r e l a t e d  t o  

mater ia ls ,  components,  s e n s o r s  and subsys tems t o  a c h i e v e  grea te r  

r e l i a b i l i t y  and l o n g e r  l i f e  i n  s p a c e ,  These  e f f o r t s  are a p p l i e d  

t o  t h e  f o l l o w i n g  d i s c i p l i n e s :  a p p l i c a t i o n s  t echno logy ,  communi- 

c a t i o n s ,  e a r t h  r e s o u r c e s ,  geodesy ,  meteoro logy ,  and n a v i g a t i o n .  

S e l e c t e d  advanced s t u d i e s  w i l l  be conducted i n  t h e s e  d i s c i p l i n a r y  

areas t o  d e t e r m i n e  f e a s i b i l i t y ,  c o n c e p t s ,  and d e s i g n  of f u t u r e  

m i s s i o n s .  

F i s c a l  Year 1969 funds  are r e q u e s t e d  t o  m a i n t a i n  t h e  c u r r e n t  

l e v e l  of S u p p o r t i n g  Research and Technology e f f o r t s  i n  t h e  s i x  

d i s c i p l i n e  areas,  and t o  increase e f f o r t s  by means of s p e c i a l i z e d  

s t u d i e s ,  compara t ive  a n a l y s e s  I and r e s e a r c h  a c t i v i t i e s  i n  areas 
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t h a t  have i n d i c a t e d  s p e c i a l  promise f o r  e a r l y  bene f iks .  Also, 
i n  F Y  1969 ,  a d d i t i o n a l  suppor t  w i l l  be provided t o  u s e r  agencies 

t o  de te rmine  t h e  p o t e n t i a l  val.ue of remote sens ing  technology 

i n  d e t e c t i n g ,  measuring and mapping e a r t h  r e s o u r c e s  phenomena 

from space  and t h e  r e l a t e d  a s s o c i a t e d  d a t a  hand l ing  systems,  

T I R O S / T O S  Improvements ( $ 5 , 8 0 0 , 0 0 0 )  

The o b j e c t i v e s  of t h i s  p r o j e c t  a r e  t o :  (1) conduct r e s e a r c h  

and development l e a d i n g  t o  improvements i n  t h e  o p e r a t i o n a l  meteoro- 

l o g i c a l  s a t e l l i t e  system, ( 2 )  observe  c loud  cover  and p a t t e r n s  
and measure the  ear th-atmosphere h e a t  b a l a n c e ,  ( 3 measure 

Emitted i n f r a r e d  and r e f l e c t e d  s o l a r  r a d i a t i o n  i n  s e l e c t e d  spec-  

t r a l  r e g i o n s  and, ( 4 )  provide  d a t a  f o r  o p e r a t i o n a l  use  i n  weather 

a n a l y s i s  and f o r e c a s t i n g .  N i n e  T I R O S  s p a c e c r a f t ,  and seven 

T I R O S  Opera t iona l  system ( T O S )  s p a c e c r a f t ,  based on t h e  T I R O S  

c o n f i g u r a t i o n ,  have been launched. One a d d i t i o n a l  s p a c e c r a f t ,  

des igna ted  T I R O S  M i s  c u r r e n t l y  be ing  developed f o r  launch i n  

ca l enda r  yea r  1969.  T h i s  s p a c e c r a f t  w i l l  c a r r y  two advanced 

v id i con  camera systems ( A V C S ) ,  two au tomat ic  p i c t u r e  t r ansmiss ion  

systems ( A P T )  and two h igh  r e s o l u t i o n  rad iometers  ( H R R ) ,  i n  a 
s i n g l e  s p a c e c r a f t .  Data w i l l  be u t i l i z e d  by Goddard Space 

F l i g h t  C e n t e r ,  E S S A ,  and coope ra t ing  government and non-govern- 

ment me teo ro log ica l  o r g a n i z a t i o n s .  
F i s c a l  yea r  1969 funds  a r e  r eques t ed  t o  complete t h e  TIROS 

M s p a c e c r a f t  and s e n s o r s ;  f o r  i n t e g r a t i o n ,  t e s t  and launch of 
t h e  TIROS M s p a c e c r a f t ;  and t o  con t inue  t o  TOS improvement 

e f f o r t s  . 
Nimbus ( $ 3 2 , 1 0 0 , 0 0 0 )  

The o b j e c t i v e s  of Nimbus are: (1) t o  deve lop  an advanced 

me teo ro log ica l  s a t e l l i t e  t o  p rov ide  d a t a  f o r  use  by t h e  s c i e n t i f i c  
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~.~.'~~~~~l~i~~.~:~y, < .  (2) t~ c a r r y  c u t  f l i g h t  t e s t s  t o  prove t h e  app l i ca -  
'.4 L , d i t y  of t he  i n s t r u m e n t a t i o n ,  ( 3 )  t o  f u l f i l l  s p e c i a l  d a t a  re- 

t.iuirements of t h e  atmospheric  s c i e n c e s  research community which 

can be provided uniquely  by t h i s  i n s t r u m e n t a t i o n  f u n c t i o n i n g  

as a space  meteoro logica l  obse rva to ry ,  and ( 4 )  t o  provide  t h e  

basis  f o r  f u r t h e r  s i g n i f i c a n t  t e c h n o l o g i c a l  advances i n  meteoro- 

l o g i c a l  s a t e l l i t e s  f o r  s c i e n t i f i c  and o p e r a t i o n a l  u ses .  

The p r o j e c t  c o n s i s t s  of s i x  s p a c e c r a f t  of which two have 

been launched,  Nimbus I ,  August 28, 1964, and Nimbus 11, May 1 5 ,  

1966. These launches have v a l i d a t e d  t h e  Nimbus concept  of t e s t -  

i n g  a v a r i e t y  of advanced s e n s o r s  on a s t a b i l i z e d  e a r t h  o r i e n t e d  
s p a c e c r a f t .  Nimbus B and D are c u r r e n t l y  under development f o r  

launch i n  1968 and 1 9 7 0 ,  r e s p e c t i v e l y ,  t o  t e s t  a v a r i e t y  of 

a d d i t i o n a l  advanced me teo ro log ica l  experiments .  E f f o r t  i s  being 

i n i t i a t e d  i n  F Y  1968 on development of Nimbus E and F scheduled 

f o r  launch i n  1 9 7 1  and 1973, r e s p e c t i v e l y ,  t o  t e s t  a d d i t i o n a l  

experiments  and t o  f u r t h e r  extend t h e  technology advancements 
i n  me teo ro log ica l  s a t e l l i t e s  f o r  s c i e n t i f i c  and o p e r a t i o n a l  

purposes  u t i l i z i n g  s p a c e c r a f t  of greater  weight and power capa- 

b i l i t y .  Sensors  t o  be f l i g h t  t e s t e d  i n c l u d e  r ad iomete r s ,  s p e c t r o -  

meters, cameras, and d a t a  hand l ing  systems t o  o b t a i n  a v a r i e t y  

of a tmospheric  d a t a  such a s  cloud cove r ,  t empera tu res ,  water  

vapor and p r e s s u r e  a t  v a r i o u s  a l t i t u d e s  from the  e a r t h ' s  s u r f a c e  

t o  upper atmosphere l e v e l s .  

F Y  1969 funds  are r e q u i r e d  t o  con t inue  t h e  development of 

Nimbus D ,  E and F s p a c e c r a f t  and experiments  and cont inued d a t a  

hand l ing  f o r  miss ions  i n  o r b i t .  

Meteoro logica l  Soundings ( $ 3 , 0 0 0 , 0 0 0 )  

The o b j e c t i v e s  of the  me teo ro log ica l  soundings p r o j e c t  are 
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t o :  (1) determine  t h e  s t r u c t u r e  and c h a r a c t e r i s t i c s  of t h e  a t -  

mosphere i n  t h e  r e g i o n  20  t o  60 m i l e s  above t h e  e a r t h  through 

t h e  use  of r e s e a r c h  and development type  sounding r o c k e t s ,  and 

( 2 )  develop  a me teo ro log ica l  sounding r o c k e t  system amenable t o  

r e s e a r c h ,  range  s u p p o r t ,  and s u p p o r t i n g  o p e r a t i o n a l  requi rements .  
Three a r e a s  of e f f o r t  a r e  involved:  (1) development and use  of 

l a r g e  sounding r o c k e t s  t o  e x p l o r e  a tmospheric  c h a r a c t e r i s t i c s  

i n  t h e  r e g i o n  30 t o  60 m i l e s  above t h e  E a r t h ,  ( 2 )  d e s i g n  and t e s t  

sma l l  sounding r o c k e t  systems t o  o b t a i n  d a t a  from the r e g i o n  20  

t o  40 m i l e s  above t h e  E a r t h ,  and ( 3 )  p a r t i c i p a t e  i n  conduct ing  

sounding r o c k e t  exper iments  i n  c o o p e r a t i o n  w i t h  o t h e r  c o u n t r i e s  

on a c o s t  s h a r i n g  basis. 

F Y  1969 funds  are r eques t ed  t o  launch about  50 r e s e a r c h  

sounding r o c k e t s  t o  con t inue  s t u d y  of the r e l a t i o n s h i p  of the 

atmospheric  s t r u c t u r e  i n  t h e  a r c t i c ,  s u b - a r c t i c  m i d - l a t i t u d e ,  

and t h e  t r o p i c s  d u r i n g  v a r i o u s  s e a s o n s ;  f o r  launch of about  

150 o p e r a t i o n a l  development sounding r o c k e t s ,  conduct r e s e a r c h  

t o  improve r o c k e t  performance,  and t h e  c o n t i n u a t i o n  and develop- 

ment  of t h e  f i e l d  experiment  p r o j e c t s  w i th  o t h e r  c o o p e r a t i v e  

c o u n t r i e s .  

I n t e r n a t i o n a l  A p p l i c a t i o n s  S a t e l l i t e  ($100,000)  

T h i s  p r o j e c t  was e n t i t l e d  French S a t e l l i t e  i n  the  F Y  1968 

budget.  I t  i s  a c o o p e r a t i v e  meteorology experiment  i nvo lv ing  t h e  

use  of f r e e - f l o a t i n g  b a l l o o n s  t o  o b t a i n  t h e  v e l o c i t y  of a i r  

masses a t  v a r i o u s  a l t i t u d e s  and an o r b i t i n g  s a t e l l i t e  t o  c o l l e c t  

and r e l a y  d a t a  t o  ground s t a t i o n s .  France  w i l l  p rov ide  t h e  

b a l l o o n s  and s p a c e c r a f t  and f u r n i s h  ground o p e r a t i o n a l  s u p p o r t ;  

NASA w i l l  p rov ide  t h e  launch v e h i c l e  and back-up i f  r e q u i r e d ,  

launch s u p p o r t  s e r v i c e s ,  t e c h n i c a l  a s s i s t a n c e  and w i l l  assist 
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i n  d a t a  a c q u i s i t i o n  and a n a l y s i s .  

FY 1969 funds  are r eques t ed  f o r  cont inued  s p a c e c r a f t  and 

b a l l o o n  subsystem s t u d i e s  and a n a l y s i s .  
A p p l i c a t i o n s  Technology S a t e l l i t e s  ($31,200,000)  

The o b j e c t i v e s  of t h e  a p p l i c a t i o n s  technology s a t e l l i t e s  

p r o j e c t  are t o  d e s i g n ,  deve lop ,  f l i g h t  t e s t ,  and e v a l u a t e  a 
v a r i e t y  of exper iments  i n  t h e  space  a p p l i c a t i o n s  d i s c i p l i n e s  by 

use  of a series of s p a c e c r a f t ,  most of which are launched i n t o  

synchronous o r b i t s .  Seven s p a c e c r a f t  are i n  t h e  ser ies ,  of 

which t h r e e  have been launched t o  d a t e ,  one i n t o  m e d i u m  a l t i -  

t ude  and two s p i n  s t a b i l i z e d  s p a c e c r a f t  i n t o  synchronous o r b i t .  

Four a d d i t i o n a l  s p a c e c r a f t  are scheduled f o r  launch i n  t h e  

1968-73 p e r i o d  on A t l a s  Centaur  launch v e h i c l e s .  The launch of 
ATS-I1 i n t o  medium a l t i t u d e  w a s  unsuccess fu l  due t o  f a i l u r e  t o  

o b t a i n  t h e  c i r c u l a r  o r b i t  r e q u i r e d .  ATS- I  and I11 have success-  

f u l l y  demonstrated t h e  f e a s i b i l i t y  of a v a r i e t y  of experiments  

a t  synchronous a l t i t u d e  such a s  b l a c k  and whi te  and c o l o r  c loud 

cover  p i c t u r e s  from synchronous a l t i t u d e ,  ve ry  h igh  f requency  

communication exper iments  w i th  a i r c r a f t ,  and a number of envi ron-  

mental  measurement experiments .  ATS-D and E are scheduled f o r  

launch i n  1968 and 1969, r e s p e c t i v e l y ,  and w i l l  t e s t  new and 

a d d i t i o n a l  space  a p p l i c a t i o n s  experiments  a t  synchronous a l t i -  

t ude  u s i n g  g r a v i t y  g r a d i e n t  s t a b i l i z e d  s p a c e c r a f t .  ATS F and 

G are scheduled f o r  launch i n  t h e  1972-73 p e r i o d  t o  f l i g h t  t e s t  

a 30 f o o t  space  erectable p a r a b o l i c  antenna;  and a c c u r a t e ,  lone-  

l i f e  s t a b i l i z a t i o n  system; p r e c i s i o n  r a d i o - i n t e r f e r o m e t e r ,  and 

o t h e r  a p p l i c a t i o n s  and s c i e n t i f i c  exper iments  t o  be selected. 

FY 1969 funds  are r e q u i r e d  t o  c o n t i n u e  development of t h e  

t h r e e  spacecraft (E through G ) ,  exper iments ,  and ground opera-  
t i o n a l  s u p p o r t  of t h e  miss ions  i n  o r b i t .  
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Geodet ic  Sa t e l l i t e s  ($4,000,000)  

T h e  o b j e c t i v e s  of t h i s  p r o j e c t  are t o  conduct  g e o d e t i c  ex- 

per iments  from space  on a g l o b a l  basis  which i n  combination 

w i t h  a s t r o - g e o d e t i c ,  surface b a s e l i n e  and g r a v i t y  d a t a  from o t h e r  

s o u r c e s  w i l l  provide:  (1) e s t a b l i s h m e n t  of a u n i f i e d  world 

datum i n  a g e o c e n t r i c  c o o r d i n a t e  system t o  which t h e  major world 

datums could  be connec ted ,  ( 2 )  d e f i n i t i o n  of t h e  s t r u c t u r e  of 

t he  E a r t h ' s  g r a v i t a t i o n a l  f i e l d ,  and ( 3 )  improvement i n  t h e  

p o s i t i o n i n g  accuracy  of t r a c k i n g  sites and l o c a t i o n s  of f e a t u r e s  

of t h e  E a r t h  s u r f a c e .  

The g e o d e t i c - s a t e l l i t e  p r o j e c t  c o n s i s t s  of f o u r  mis s ions ,  
i n c l u d i n g  PAGEOS-I  s u c c e s s f u l l y  launched June 2 3 ,  1966, GEOS I 

s u c c e s s f u l l y  launched November 6 ,  1965, GEOS B scheduled f o r  

launch e a r l y  i n  1968 and GEOS C scheduled f o r  launch i n  1969. 

F a b r i c a t i o n  of t h e  GEOS C s p a c e c r a f t  w i l l  draw h e a v i l y  on hard- 

ware c u r r e n t l y  s u p p o r t i n g  t h e  GEOS B mission.  

GEOS B w i l l  c o n t a i n  f l a s h i n g  l i g h t s , m i n i t r a c k  beacon, 

dopp le r  beacon t r a n s m i t t e r s ,  range  and range  r a t e ,  SECOR and C- 

band t r a n s p o n d e r s ,  and o p t i c a l  ref l e c t o r s  f o r  l a s e r  t r a c k i n g .  

GEOS C w i l l  be launched a t  an i n c l i n a t i o n  and a l t i t u d e  r e q u i r e d  

t o  supp ly  t h e  da t a  t o  complete a u n i f i e d  world datum, improve 

t h e  l o c a t i o n  of t h e  t r a c k i n g  s t a t i o n s ,  and f o r  e v a l u a t i n g  t h e  

s e v e r a l  o b s e r v a t i o n a l  networks.  

FY 1969 funds  are r e q u e s t e d  f o r  cont inued  GEOS B and PAGEOS- 

I d a t a  a c q u i s i t i o n  and a n a l y s i s  and f o r  GEOS C s p a c e c r a f t  develop- 

ment and o p e r a t i o n a l  suppor t .  

E a r t h  Resources  Survey ($12 ,200 ,000)  

Th i s  p r o j e c t  c o n s i s t s  of two ac t iv i t i e s  i n  t h e  e a r t h  re- 
s o u r c e s  d i s c i p l i n e ,  as fo l lows :  (1) an a i r c ra f t  program t o  
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develop and t e s t  remote sens ing  t echn iques ,  s e n s o r s ,  and d a t a  
handl ing  systems,  and ( 2 )  f e a s i b i l i t y ,  d e f i n i t i o n ,  and des ign  
s t u d i e s  p e r t a i n i n g  t o  an e a r t h  r e s o u r c e s  technology s a t e l l i t e .  

The o b j e c t i v e s  of t h e  a i r c r a f t  program a r e  to :  (1) conduct 

f e a s i b i l i t y  s t u d i e s  and program d e f i n i t i o n s  on t e s t i n g  of s e n s o r s  
and da ta  c o l l e c t i n g  techniques  f o r  e a r t h  r e s o u r c e s ,  ( 2 )  d e s i g n ,  

develop,  and f l i g h t  t es t  these equipments,  and (3) conduct a i r -  
c r a f t  f l i g h t s  over  selected tes t  s i t e s  t o  e v a l u a t e  t h e  pe r fo r -  
mance of t h e  sens ing  equipment and t o  o b t a i n  s i g n i f i c a n t  d a t a  
i n  t h e  d i s c i p l i n e  areas of a g r i c u l t u r e / f o r e s t r y ,  geography/ 

car tography,  oceanography/hydrology, and geology/mineralogy. 
The o b j e c t i v e s  of t h e  ea r th  r e s o u r c e s  technology s a t e l l i t e  

(ERTS)  e f f o r t  are t o  conduct f e a s i b i l i t y ,  d e f i n i t i o n ,  and des ign  
s t u d i e s  of a s a t e l l i t e  con ta in ing  a v a r i e t y  of s enso r s  capable  
of o b t a i n i n g  fundamental experimental  d a t a  i n  t h e  e a r t h  re- 

sou rces  d i s c i p l i n e s .  Analysis  of t h e s e  d a t a  would l o c a t e ,  iden- 

t i f y ,  and assess many e a r t h  r e source  phenomena. I n  a g r i c u l t u r e  

and f o r e s t r y  f o r  example, c rop  growth a r e a ,  f o r e s t  a r e a ,  brush 
range land  i n t e r f a c e ,  c rop  y i e l d ,  and damage assessment d a t a  

could be obta ined  by an ERTS. The Departments of A g r i c u l t u r e ,  
Commerce, I n t e r i o r  and t h e  U . S .  Naval Oceanographic O f f i c e  have 

p a r t i c i p a t e d  i n  a coope ra t ive  program with NASA t o  i d e n t i f y  uses  
and assess t h e  va lue  of space acquired d a t a  when app l i ed  a s  
improvements t o  f u n c t i o n s  f o r  which they  have r e s p o n s i b i l i t y .  

F isca l  Y e a r  1969 funds  a r e  r e q u i r e d  f o r  i n s t rumen ta t ion  
development f o r  a h i g h - a l t i t u d e  a i r c ra f t ;  o p e r a t i o n a l  suppor t  

f o r  two P3A and t h e  h igh  a l t i t u d e  a i r c r a f t ;  and f o r  d a t a  acqu i s i -  
t i o n ,  a n a l y s i s ,  and u t i l i z a t i o n ,  i n  t h e  a i r c r a f t  program; and i n  

e a r t h  r e s o u r c e s  technology s a t e l l i t e  a c t i v i t y  t o  conduct feasi-  
b i l i t y ,  d e f i n i t i o n ,  and des ign  s t u d i e s  f o r  a s a t e l l i t e  system. 

These endeavors w i l l  be coord ina ted  wi th  u s e r  government agencies .  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1969 BUDGET REQUEST 

O F F I C E  OF U N I V E R S I T Y  AFFAIRS 

SUSTAINING U N I V E R S I T Y  PROGRAM 

NASA depends upon u n i v e r s i t i e s  t o  supply  research e x p e r t i s e  

and competence e s s e n t i a l  t o  the  space  e f f o r t ,  and t h e  p a r t i c u l a r  

needs of t he  Agency. U n i v e r s i t y  s c i e n t i s t s  conceive and develop  

experiments  c o n t r i b u t i n g  t o  new s c i e n t i f i c  knowledge; do re- 

s e a r c h  i n  a r e a s  d i r e c t l y  r e l a t e d  t o  manned and unmanned space  

s c i e n c e ;  s e r v e  on space  adv i so ry  p lanning  and e v a l u a t i o n  groups;  

and t r a i n  s c i e n t i s t s ,  eng inee r s  and managers f o r  t h e  space  pro- 

gram. 

By t h e i r  p a r t i c i p a t i o n ,  u n i v e r s i t i e s  g a i n  new knowledge 

and expe r i ence  necessa ry  t o  t h e i r  own advancement and t h e  advance- 

ment of non-space r e l a t e d  technology. Most of NASA suppor t  t o  

u n i v e r s i t i e s  i s  through the Agency program o f f i c e s  and c e n t e r s  

which d e a l  d i r e c t l y  w i t h  u n i v e r s i t y  s c i e n t i s t s  and eng inee r s  i n  

c a r r y i n g  o u t  s p e c i f i c  research and development p r o j e c t s .  How-  

e v e r ,  many needs f a l l  o u t s i d e  the  i n t e r e s t  of these  o f f i c e s  and 

a r e  m e t  by t h e  S u s t a i n i n g  U n i v e r s i t y  Program. These i n c l u d e  

s u s t a i n i n g  research on s u b j e c t s  broader  i n  scope than  the  respon- 

s i b i l i t i e s  of any o t h e r  NASA o f f  i ce ,  t r a i n i n g  of g radua te  s t u d e n t s  
i n  d i s c i p l i n e s  which r e p r e s e n t  p a r t i c u l a r  NASA needs ,  s p e c i a l  

t r a i n i n g  f o r  s e n i o r  f a c u l t y  m e m b e r s  i n  space  r e s e a r c h  and engineer -  

i n g  systems des ign .  

- 6 7  - 



RESOURCES REQUIRED: 

(Thousands of d o l l a r s )  
1967 1968 1969 

. . . . . . . . . .  T r a i n i n g  $16,000 $ 3 , 0 0 0  $3 ,000  
Research 11 , 000 7 , 000 7 , 000 . . . . . . . . . .  

. . . .  --- Research f a c i l i t i e s .  4 , 0 0 0  --- 
Tota l .  . . . . . . . . . .  $31,000 $10,000 $10,000 

WHY FUNDS REQUIRED: 

T r a i n i n g  ( $ 3 , 0 0 0 , 0 0 0 )  
A s  t h e  n a t i o n a l  space  e f f o r t  a t t a i n s  i t s  miss ion  o b j e c t i v e s ,  

t r a i n i n g  a c t i v i t i e s  under NASA's S u s t a i n i n g  U n i v e r s i t y  Program 

are con t inuous ly  reviewed and reassessed t o  i n s u r e  c o m p a t i b i l i t y  

w i th  new c o n d i t i o n s  and tasks  the Agency w i l l  encounter  i n  en- 

s u i n g  yea r s .  

I n  FY 1969 ,  $ 3  m i l l i o n  is  r eques t ed  f o r  t r a i n i n g ,  $1.5 
m i l l i o n  of which w i l l  be a l l o c a t e d  t o  p r e d o c t o r a l  t r a i n i n g  i n  

systems e n g i n e e r i n g  d e s i g n  and p u b l i c  a d m i n i s t r a t i o n  and t h e  

o t h e r  $1.5 m i l l i o n  t o  special  summer t r a i n i n g  programs. T h e  

p r e d o c t o r a l  t r a i n i n g  programs have been e s t a b l i s h e d  so  t h a t  

senior f a c u l t y  members and g r a d u a t e  s t u d e n t s  may use  NASA in -  
s t a l l a t i o n s  i n  which t o  s t u d y  problems which a r e  r e l e v a n t  t o  

NASA needs w h i l e  h e l p i n g  t o  s t r e n g t h e n  t h e  g r a d u a t e  programs a t  

t h e i r  u n i v e r s i t i e s .  

NASA's s p e c i a l  t r a i n i n g  o p p o r t u n i t i e s  i n c l u d e  a Summer 
F a c u l t y  Fe l lowship  Program which h e l p s  young f a c u l t y  m e m b e r s  keep 

abreast of t h e  l a t e s t  developments i n  s c i e n c e  and eng inee r ing ;  

a f a c u l t y  f e l l o w s h i p  program i n  systems eng inee r ing  d e s i g n  which 
b r i n g s  t o g e t h e r  f a c u l t y  m e m b e r s  from d i f f e r e n t  eng inee r ing  

d i s c i p l i n e s  t o  work on broad space re la ted  problems r e q u i r i n g  
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a team approach;  summer i n s t i t u t e s  f o r  upper  d i v i s i o n  undergrad-  

u a t e s  t o  f a m i l i a r i z e  them w i t h  s p a c e  s c i e n c e  and e n g i n e e r i n g  

problems;  and post-M.D. t r a i n i n g  t o  a e r o s p a c e  medic ine  f o r  a 

f e w  v e r y  s e l ec t  medica l  d o c t o r s  i n  p r e p a r a t i o n  f o r  d i r e c t  o r  

s u p p o r t i n g  careers i n  manned s p a c e  f l i g h t  a c t i v i t i e s .  

Research  ( $ 7 , 0 0 0 , 0 0 0 )  

Through t h e  r e s e a r c h  e lement  of t h e  S u s t a i n i n g  U n i v e r s i t y  

Program, NASA i s  able t o  s u p p o r t  h i g h  p r i o r i t y  programs t h a t  

a r e  b r o a d e r  and l o n g e r  r a n g e  t h a n  m i s s i o n  o r i e n t e d  p r o j e c t  re- 

s e a r c h .  H e r e  a m u l t i d i s c i p l i n a r y  approach t o  r e s e a r c h  is s t r e s s e d  

and t h e  p a r t i c i p a t i n g  u n i v e r s i t i e s  have a u t h o r i t y  and f l e x i -  

b i l i t y  t o  a s s e s s  and m e e t  Agency needs .  P a r t i c u l a r  emphasis  i s  

p l a c e d  on m u l t i d i s c i p l i n a r y  s t u d i e s  i n  s o c i a l ,  economic,  and 

p u b l i c  p o l i c y  a s p e c t s  of s c i e n t i f i c  and t e c h n i c a l  developments  

and p r o j e c t s  c l o s e l y  r e l a t e d  t o  NASA c e n t e r  r e s e a r c h .  T h i s  pro-  

gram b a l a n c e s  and complements N A S A ' s  p r o j e c t  r e s e a r c h  and f l i g h t  

expe r imen t s .  

With a budget  of $ 7  m i l l i o n  i n  F Y  1969,  t h e  r e s e a r c h  e lement  

of t h e  S u s t a i n i n g  U n i v e r s i t y  Program w i l l  s u p p o r t  m u l t i d i s c i p l i n -  

a r y  programs a t  35 u n i v e r s i t i e s .  T h i s  number i s  down from t h e  

44  i n s t i t u t i o n s  funded i n  F Y  1968 and 50 u n i v e r s i t i e s  i n  t h e  

program i n  F Y  1967. 

Research  F a c i l i t i e s  (None) 

Under a p e r i o d  of d e c l i n i n g  b u d g e t ,  no F Y  1969 funds  are 
r e q u e s t e d  f o r  c o n s t r u c t i o n  of u n i v e r s i t y  r e s e a r c h  l a b o r a t o r y  

f a c i l i t i e s  on u n i v e r s i t y  campuses. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1969 BUDGET REQUEST 

O F F I C E  O F  ADVANCED RESEARCH AND TECHNOLOGY 

BASIC RESEARCH PROGRAM 

T h e  B a s i c  Research Program s u p p o r t s  fundamental  r e s e a r c h  

i n  the p h y s i c a l  and mathematical  s c i e n c e s .  I t  i s  aimed a t  pro- 

v i d i n g  an unders tanding  of t he  p h y s i c a l  phenomena p e r t i n e n t  t o  

o t h e r  NASA programs concerned w i t h  c u r r e n t  and f u t u r e  a i r c r a f t  

and space  a c t i v i t i e s .  Th i s  b a s i c  research i s  carr ied o u t  p r i n -  

c i p a l l y  i n  N A S A ' s  Research and F l i g h t  Cen te r s  w i t h  some c o n t r a c t  

a s s i s t a n c e  by u n i v e r s i t i e s ,  i n d u s t r i a l  research l a b o r a t o r i e s ,  

and o t h e r  Government r e s e a r c h  c e n t e r s .  Fundamental understand-  

i n g  of p h y s i c a l  phenomena i n  many f i e l d s  of s c i e n c e  i s  r e q u i r e d  

t o  deve lop  t h e  technology f o r  N A S A ' s  programs and basic r e s e a r c h  

i n  NASA encompasses a wide spectrum of d i s c i p l i n e s .  I t  r anges  

from v e r y  fundamental  s t u d i e s  i n t o  t h e  n a t u r e  and p r o p e r t i e s  of 

atoms and molecules  t o  t h e  more a p p l i e d  research areas of de- 

te rmining  the best mater ia l s  f o r  t h e  supe r son ic  t r a n s p o r t  a i r -  

p lane .  

RESOURCES REQUIRED: 

(Thousands of d o l l a r s )  
1967 1968 1969 

Suppor t ing  r e s e a r c h  and 

technology . . . . . . . . $21,401 $21,465 $22,000 
T o t a l .  . . . e . . . e . $21,401 $21,465 $22,000 
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WHY FUNDS REQUIRED: 

The B a s i c  Research Program i s  d i v i d e d  i n t o  f o u r  broad 

d i s c i p l i n e s :  F l u i d  P h y s i c s ,  E l e c t r o p h y s i c s ,  M a t e r i a l s ,  and 

Applied Mathematics.  

F l u i d  p h y s i c s  research c o n c e n t r a t e s  i n  t h e  areas of aero-  

n a u t i c a l  f l u i d  dynamics,  e n t r y  f l u i d  p h y s i c s  and i n t e r n a l  f l u i d  

mechanics of p r o p u l s i o n  and power sys t ems .  A e r o n a u t i c s  research 

i n v e s t i g a t e s  such  s u b j e c t s  a s  c l e a r  a i r  t u r b u l e n c e ,  s o n i c  boom 

and aerodynamic h e a t i n g .  Space research e f f o r t s  f o c u s  on such  

s t u d i e s  as e n t r y  h e a t i n g ,  a b l a t i v e  r e s p o n s e  of t h e  hea t  s h i e l d  

and f low f i e l d s  about  maneuverable  b o d i e s .  

E l e c t r o p h y s i c s  research is concerned  w i t h  o b t a i n i n g  new 

knowledge about  t h e  e l e c t r i c a l  cha rac t e r i s t i c s  of m a t t e r  and t h e i r  

i n t e r a c t i o n  w i t h  a c o u s t i c ,  g r a v i t a t i o n a l ,  and magnet ic  f o r c e s  

p r e s e n t  i n  m o l e c u l e s ,  atoms and n u c l e i .  N e w  i n f o r m a t i o n  i n  t h e  

e l e c t r o p h y s i c s  a r e a  is  t h e  s o u r c e  n o t  o n l y  f o r  advances i n  t h e  

t echno logy  programs of e l e c t r o n i c s ,  s p a c e  power and s p a c e  pro-  

p u l s i o n ,  b u t  a l s o  f o r  t h e  i n v e s t i g a t i o n  and u n d e r s t a n d i n g  of 

complex s p a c e  phenomena. 

The o b j e c t i v e  of mater ia l s  r e s e a r c h  is t h e  u n d e r s t a n d i n g  of 

t h e  c h a r a c t e r i s t i c s  and behav io r  of m a t e r i a l s  when s u b j e c t e d  t o  

t h q  env i ronmen ta l  stresses and s t r a i n s  o f  advanced a i r c r a f t  and 

more s o p h i s t i c a t e d  s p a c e c r a f t .  Research  r a n g e s  from s t u d i e s  

i n t o  t he  fundamenta l  p r o p e r t i e s  of s o l i d s  t o  i n v e s t i g a t i o n s  of 

how and why e n g i n e e r i n g  m a t e r i a l s  f a i l .  

The research i n  a p p l i e d  mathemat ics  I S  concerned w i t h  t h e  

improvement of mathemat ica l  models and t e c h n i q u e s  needed o r  po- 

t e n t i a l l y  u s e f u l  f o r  problems i n  a e r o s p a c e  s c i e n c e  and technology.  

A mathematical approach is  o f t e n  t h e  most f e a s i b l e  and economical  
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one f o r  planning experiments and predicting their results. It 
is also a necessary basis for precise and reliable designing of 
the complicated and expensive pieces of hardware for the varied 
NASA development programs. 
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I I 

RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1969 BUDGET REQUEST 

OFFICE O F  ADVANCED RGSEARCH AND TECHNOLOGY 

SPACE VEHICLE SYSTEMS PROGRAM 

The o b j e c t i v e s  of t h i s  program are t o  i d e n t i f y  and s o l v e  

t e c h n i c a l  problems impor t an t  t o  the  d e s i g n  and o p e r a t i o n  of 

s p a c e c r a f t  and launch v e h i c l e s .  The program s u p p o r t s  c u r r e n t  

mi s s ions  of NASA and the m i l i t a r y  s e r v i c e s  and s e e k s  t o  p rov ide  

advanced technology f o r  t h e  concept ion  and d e s i g n  of f u t u r e  
space  v e h i c l e s .  The program encompasses problems of manned and 

unmanned f l i g h t  i n c l u d i n g  launch and e x i t  through t h e  atmos- 

p h e r e ,  f l i g h t  i n  s p a c e ,  e n t r y  i n t o  t h e  atmospheres of e a r t h  and 

o t h e r  p l a n e t s ,  and l and ing .  

Research a c t i v i t i e s  are conducted i n  a v a r i e t y  of ground- 

bases f a c i l i t i e s  i n  aerothermodynamics, s t r u c t u r e s ,  and a num- 

ber of space  environmental  a r e a s  such  as high-energy r a d i a t i o n ,  

meteoro ids  and thermal  c o n t r o l .  Key f l i g h t  exper iments  are a l s o  

conducted i n  c l o s e  a s s o c i a t i o n  wi th  t h e  ground-based r e s e a r c h .  

The program a l s o  p rov ides  a c e n t r a l i z e d  f u n c t i o n  w i t h i n  NASA 

f o r  t h e  f o r m u l a t i o n  and documentation of a u t h o r i t a t i v e  space  

v e h i c l e  d e s i g n  c r i t e r i a  based on o p e r a t i o n a l  expe r i ence  and t h e  

l a t e s t  r e s e a r c h  in fo rma t ion .  
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RESOURCES REQUIRED: 

(Thousands of dollars) 
1967 1968 1969 

Suppor t ing  research and 

technology . . . . . . . .  
Lif t ing-body program . . . .  
Reentry h e a t i n g  f l i g h t  

experiments .  . . . . . . .  
P r o j e c t  Pegasus.  . . . . . .  
Small  space  v e h i c l e  f l i g h t  

experiments .  . . . . . . .  
T o t a l .  . . . . . . . . . .  

$26 , ‘7?7 $30 ,658  $31  , 300 

1 , 0 0 0  1 ~ 200 1 , 200 

1 , 800 2,206 1 , 500 
--- --- 70 

4,262 1,336 1 , 3 0 0  

$33,909 $35,000 $35,300 

WHY FUNDS REQUIRED: 

Suppor t ing  Research and Technology ($31,300,000)  

S p e c i a l  emphasis w i l l  c o n t i n u e  i n  FY 1969 t o  deve lop  the 

technology of g l i d i n g  f l ex ib l e -wing  d e s c e n t  systems f o r  l and  

r ecove ry  of manned v e h i c l e s .  T h i s  e f f o r t  w i l l  i n c l u d e  f i i y h t  

tests of l a r g e - s i z e  f l e x i b l e  wings t u  i n v e s t i g a t e  deployment,  

a i r  l o a d s ,  f l i g h t  c o n t r o l  and s t r u c t u r a l  des ign .  Research w i l l  
a l s o  c o n t i n u e  on aerodynamic performance, f l i g h t  c o n t r o l ,  h e a t  

p r o t e c t i o n  and s t r u c t u r a l  problems of advanced e n t r y  v e h i c l e s  

having  s u b s t a n t i a l  r e e n t r y  maneuverabi l i ty .  

Research i n  space  v e h i c l e  s t r u c t u r e s  w i l l  be undertaken 
t o  deve lop  advanced s t r u c t u r a l  c o n c e p t s ,  t o  e x p l o i t  new s t r u c -  

t u r a l  materials,  and t o  advance s t r u c t u r e s  technology f o r  i m -  

proved e f f i c i e n c y  and c o s t  e f f e c t i v e n e s s  of space  v e h i c l e s .  

P a r t i c u l a r  a t t e n t i o n  w i l l  be g iven  t o  improved t echn iques  of 

a n a l y s i s  and better ground t e s t  s i m u l a t i o n  of high-frequency 
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.lynamic c o n d i t i o n s  to reduce  the Iiecessity +ox m e r d e s i g n  and 

J v e r t e s t i n g ,  Advanced s t r u c t u r a l  a n a l y s i s  t echn lques  are be ing  

developed for complex i n t e g r a t e d  space  v e h i c l e s  i n c l u d i n g  3 n t e r -  

- c t i o n s  O R  s t a g e s  and subsystems,  Research w1.1: con t inue  01 

mproved s t r u c t u r a i  t echniques  -For s t o r  iiig c ryogenic  r' luia2 *--: 

apace 
6f f o r i c  IJLP I x n t i n u a  cri i:hc 2ffects at t h e  space  envsron- 

rnenL ) T  ,lehs.cle d e s i g n  2nd o p e r a t i o n ,  Research w i l l .  con t inue  

GT :he ~ f f e c t s  of space  r a d i a t i o n  011 s p a c e c r a f t  materials and 

componend s c' advance tne technology of s h i e l d i n g  methods 2nd 

des ign  Promising advances for s i m u l a t i n g  meteoroid impact w i l l  
be pursued j n  VY 1969 %o improve c a p a b i J i t y  i n  the l a b o r a t o r q  

tor  i n v e s t i g a t i n g  t h e  meteoroid p e n e t r a t i o n  hazard.  A l s o ,  e m -  
p h a s i s  w i l l  be p l aced  on new d e t e c t i o n  t echn iques  f o r  use  i r s  

oh taan ing  be t te r  f l i g h t  dara on the meteoroid hazard i n  t h e  nea r -  
eas-ch ana a s t e r o i d  r e g i o n s  of space.  A broad a t t a c k  ofi problems 

~r thermaS c o n t r o l  of s p a c e c r a f t  w i l l  be cont inued  i n  F Y  1968, 

* I! FY 1968, s u b s t a n t i a l  p r o g r e s s  was achieved i n  p repa r ing  

a u t h o r i t a t i v e  space v e h i c l e  d e s i g n  cr i ter?_a documents i n  a r e a s  

of s t r u c t u r e s  ~ chemical  p ropu l s ion  and guidance and c o n t r o l .  

E f f o r - c  will be cont inued  i n  t h e s e  a r e a s  i n  F Y  1969 and some i n i -  

t i a l  a c t i v i t y  will be undertaken i n  e l ec t romechan ica l  mechanisms. 

Lif t ing-Body Program ( $ 1 , 2 0 0 , 0 0 0 )  

The f 1 i g h t  program wi th  manned r e s e a r c h  v e h i c l e s  ( c u r r e n t l y  

two NASA t y p e s  d e s i g n a t e d  t h e  M2-F2 and the HL-10) w i l l  con t inue  

t o  i n v e s t i g a t e  t h e  p i l o t i n g  and c o n t r o l  problems of l i f t i n g -  

body c o n f i g u r a t i o n s  a t  t r a n s o n i c  speeds  and d u r i n g  rerminal  
approach and l and ing .  F l i g h t  t e s t i n g  w a s  de layed  i n  FY 1968 

dce t o  a iandFng a c c i d e n t  with  the M2-P2 (NASA l i f t i n g  body) 3n 
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i ts  s i x t e e n t h  f l i g h t ,  and due t o  m o d i f i c a t i o n s  found necessa ry  

f o r  t h e  HL-10 (NASA l i f t i n g  body) .  The FY 1969 funds  are r e q u e s t -  

ed t o  con t inue  t h e  HL-10 f l i g h t  tes ts  and t o  i n i t i a t e  tes ts  of 

t h e  USAF's X-24A which is  a par t  of t h i s  c o o p e r a t i v e  program. 

Reentry Heat ing  F l i g h t  Experiments ($1 ,500 ,000)  

Two r e e n t r y  experiment  payloads  are be ing  f a b r i c a t e d  f o r  

launch wi th  Scout  v e h i c l e s  t o  o b t a i n  anchor-point  d a t a  on t h e  

h e a t i n g  ra tes  a s s o c i a t e d  wi th  t u r b u l e n t  boundary l a y e r s  on c l e a n ,  

nonab la t ing  s u r f a c e s  a t  h igh  Mach numbers and on t h e  c o n d i t i o n s  
r e l a t e d  t o  t r a n s i t i o n  from laminar  t o  t u r b u l e n t  f low. 

The f i r s t  experiment  w i l l  be flown i n  t h e  f i r s t  h a l f  of 

1968. F Y  1969 funds  w i l l  p rov ide  f o r  complet ion of t h e  second 

payload and launching  of the second experiment .  

P r e l i m i n a r y  d e f i n i t i o n  of follow-on experiments  wi th  ab la-  

t i v e  h e a t  s h i e l d s  t o  de te rmine  t h e  e f f e c t s  on complex a b l a t i o n  

p rocesses  on h e a t  s h i e l d  performance and body motions w i l l  be 

i n i t i a t e d  d u r i n g  F Y  1969. 

S m a l l  Space Vehic le  F l i g h t  Experiments ( $ 1 , 3 0 0 , 0 0 0 )  

S e l e c t e d  f l i g h t  experiments  w i l l  be conducted u s i n g  s m a l l  
sounding r o c k e t s  and o t h e r  t echn iques  t o  provide  c r i t i c a l  d a t a  

t h s t  cannot  be acqui red  i n  ground-based f a c i l i t i e s ,  a s  w e l l  as 
t o  p rov ide  anchor-point  d a t a  i n  f l i g h t  t o  v e r i f y  l a b o r a t o r y  

t h e o r e t i c a l  and exper imenta l  r e s e a r c h .  The p r i n c i p a l  e f f o r t  i n  

FY 1967 and F Y  1968 involved  f l i g h t  tests of large pa rachu tes  

h i g h  i n  t h e  e a r t h ' s  atmosphere t o  deve lop  technology f o r  decelera- 

t i o n  of ins t rumented  c a p s u l e s  i n  t h e  low-densi ty  Mars atmosphere. 

F u r t h e r  tests w i l l  be conducted i n  FY 1969 t o  ex tend  t h e  Mach 

number r ange  of i n v e s t i g a t i o n .  

Small  rocket- launched tests of advanced h e a t  s h i e l d  materials 
w i l l  a l s o  be cont inued  i n  F Y  1969 i n  c l o s e  a s s o c i a t i o n  wi th  

ground-based r e s e a r c h .  
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RESEARCH ANL, DEVELOPMENT 

F I S C =  YEAR 1969 aUDGET REQUEST 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY 

ELECTRONICS SYSTEMS PROGRAM 

The E l e c t r o n i c s  Systems program s u p p c r t s  basic and app l i ed  

r e s e a r c h  and advanced t e c h n i c a l  development e f f o r t s  I n  t h e  

a l l i e d  a r e a s  of e l e c t r o n i c s  and c o n t r o l  systems. Its o b j e c t i v e  

is  t o  p rov ide  t h e  knowledge and techncloqy needed t o  s a t i s f y  

t h e  requi rements  of f u t u r e  space  ana a e r o n a u t i c a l  systems lr, 
t h e  most e f f i c i e n t  and e f f e c t ] - v e  manner. Research a c t i v i t i e s  

a r e  performed bo th  in-house and under c o n t r a c t .  They range  rrom 

concep tua l  s t u d i e s  through the development and e v a l u a t i o n  of i i e w  

o r  improved components and systems i n  t h e  f u n c t i o n a l  a r e a s  o? 

guidance ,  c o n t r o l ,  communications and t r a c k i n g ,  da ta  p r o c e s s i n g ,  

i n s t r u m e n t a t i o n ,  and e l e c t r o n i c  components. F l i g h t  experiments  

are performed,  as n e c e s s a r y ,  t o  c o l l e c t  d a t a  needed f o r  advanced 

system developments and v e r i f y  exper imenta l  r e s u l t s .  

RESOURCES REQUIRED: 

(Thousands of d o l l a r s )  
1967 1968 1969 

Suppor t ing  r e s e a r c h  and 

technology . . . . . . . . 
F l i g h t  p r o j e c t s .  . . . . . . 

$32 , 302 $38,703 

1,295 500 

$38,900 

50@ 

T o t a l .  . . . . . . . . . . $33,597 $39,200 $39,40G 
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WHY FUNDS REQUIRED: 

Suppor t ing  Research and Technology ($38,900,000) 

Funds r eques t ed  i n  F Y  1969 w i l l  s u p p o r t  an  expanding pro- 

gram i n  a e r o n a u t i c a l  e l e c t r o n i c s  and t o  c o n t i n u e  t h e  develop- 

ment  of e l e c t r o n i c  systems fo r  f u t u r e  space  miss ions .  Guidance 

r e s e a r c h  r e q u i r e s  i n c r e a s e d  e f f o r t  on p r e c i s i o n  i n e r t i a l  com- 

ponents  and e l e c t r o m a g n e t i c  s e n s o r s  t o  m e e t  t h e  n a v i g a t i o n  needs 

of s u p e r s o n i c  a i r c r a f t  and guidance  r equ i r emen t s  of f u t u r e  space  
miss ions .  Inc reased  emphasis on f l i g h t  c o n t r o l s  and d i s p l a y s  

is necessa ry  t o  e f f e c t  safe and e f f i c i e n t  o p e r a t i o n  of V/STOL 

and g e n e r a l  a v i a t i o n  t y p e  a i rcraf t .  Long- l i fe  c o n t r o l  systems 

and p r e c i s e  p o i n t i n g  t echn iques  w i l l  r e q u i r e  c o n t i n u i n g  suppor t  

t o  i n s u r e  e f f e c t i v e  u s e  of capabi l i t ies  t o  o p e r a t e  i n  t h e  space  

environment.  Expanded r e s e a r c h  on o p t i c a l  systems f o r  space 

astronomy and deep space communications, t o g e t h e r  w i t h  a con- 

t i n u i n g  e f f o r t  on microwave an tennas  and t u b e s ,  w i l l  be re- 
q u i r e d  t o  i n s u r e  a maximum r e t u r n  of d a t a  and in fo rma t ion  from 

our  space  e x p l o r a t i o n s .  Advanced computer concep t s  and t echn iques  

f o r  speeding  t h e  p r o c e s s i n g  of da t a  w i l l  p rov ide  e f f i c i e n t  con- 

v e r s i o n  of accumulated d a t a  i n t o  u s e a b l e  knowledge. Research 

i n  i n s t r u m e n t a t i o n  technology o f f e r s  p o t e n t i a l  s o l u t i o n s  t o  prob- 

l e m s  of clear a i r  turb 'ulence and w i l l  be expanded i n  t h e  coming 

f i s ca l  y e a r ,  Continued s u p p o r t  of r e s e a r c h  on reliable com- 

ponents  and advanced i n t e g r a t e d  c i r c u i t  t echnology w i l l  make 

a v a i l a b l e  t o  system d e s i g n e r s  t echn iques  and components which 

s a t i s f y  t h e  performance demands of tomorrow's systems,  

F l i g h t  P r o j e c t s  ($500,000) 

P r o j e c t  RAM (Radio-Attenuation-Measurements) is a r e s e a r c h  

i n v e s t i g a t i o n  concerned wi th  overcoming t h e  communication b l ackou t  
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i n c u r r e d  by a s p a c e c r a f t  as i t  r e e n t e r s  t he  atmosphere. RAM C - 1  

w a s  s u c c e s s f u l l y  flown i n  October 1967 and demonstrated t h e  par -  

t i a l  e f f e c t i v e n e s s  of h ighe r  f r e q u e n c i e s  and w a t e r  i n j e c t i o n .  

RAM C-B w i l l  be flown i n  1968 t o  measure plasma c h a r a c t e r i s t i c s  

a t  h i g h e r  r e e n t r y  speeds.  Funds r eques t ed  i n  F Y  1969 w i l l  pe rmi t  

f l i g h t  of a back-up payload t o  t e s t  t h e  use of m a t e r i a l s  o t h e r  

than  w a t e r  f o r  plasma i n j e c t i o n .  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1969 BUDGET REQUEST 

OFFICE O F  ADVANCED RESEARCH AND TECHNOLOGY 

HUMAN FACTOR SYSTEMS PROGRAM 

The o b j e c t i v e  of t h i s  program is  t o  p rov ide  t h e  r e s e a r c h  

and technology t o  q u a l i f y  and s u p p o r t  man f o r  advanced a e r o n a u t i c a l  

and space  miss ions .  I t  i s  e q u a l l y  impor t an t  t o  d e t e r m i n e  opt imal  

procedures  f o r  man's u t i l i z a t i o n  i n  space  a s  an o b s e r v e r ,  a s  a 

mechanic, and a s  a d e c i s i o n  maker. 
The t e c h n o l o g i c a l  t a s k s  t o  be accomplished i n c l u d e  a s s e s s -  

ment of t h e  p h y s i o l o g i c a l  and psycho log ica l  e f f ec t s  on man, 

human e n g i n e e r i n g ,  e x t r a - v e h i c u l a r  e n g i n e e r i n g ,  p e r s o n a l  pro- 

t e c t i o n  and l i f e  suppor t .  Understanding of t h e  p h y s i o l o g i c a l  

effects  on man as he responds t o  f u t u r e  a e r o n a u t i c a l  and space  

stresses i s  necessa ry  f o r  h i s  e f f e c t i v e  i n t e g r a t i o n  w i t h  t h e  

t o t a l  system. Human eng inee r ing  i s  e s s e n t i a l  t o  human f a c t o r s  
i n  a v i a t i o n ,  m a i n t a i n a b i l i t y  i n  s p a c e ,  and f o r  t h e  a p p r o p r i a t e  

d e s i g n  f o r  man i n  t h e  man-machine complex. Ex t r a -veh icu la r  

eng inee r ing  w i l l  p rov ide  the  a s t r o n a u t  w i th  work a i d s ,  t r a n s l a -  

t i o n  d e v i c e s ,  and o t h e r  augmentation systems f o r  use  i n  f r ee  
space  a s  w e l l  a s  i n  e x t r a t e r r e s t r i a l  s u r f a c e  environments.  

The Human F a c t o r  Systems Program i s  accomplished through a 

m u l t i d i s c i p l i n e d  approach i n c l u d i n g  r e s e a r c h  i n  medicine,  b i o l o g y ,  

psychology,  e n g i n e e r i n g ,  p h y s i c s ,  and e l e c t r o n i c s  l o c a t e d  a t  NASA 

C e n t e r s ,  Department of Defense aero-space medical  f a c i l i t i e s ,  

o t h e r  government f a c i l i t i e s ,  u n i v e r s i t i e s ,  and i n d u s t r y .  
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RESOURCES REQUIRED: 

Suppor t ing  research and 

technology . . . . . . .. . 
S m a l l  b io technology f l i g h t .  

p r o j e c t s  . . . . e . .  

T o t a l -  . .  . . e . .  

(Thousands of d o l l a r s )  
1967 1968 1969 

$14,765 $19,385 520 ,200  

1 ,500  1 ,600  1,500 
$16,265 $20,985 $21,700 

WHY FUNDS REQUIRED: 

Suppor t ing  Research and Technology ( $ 2 0 , 2 0 0 , 0 0 0 )  

i'h?.s is  an i n t e g r a t e d  progi-am d i r e c t e d  toward t h e  accomplish- 
m e n t  of t h e  f o u r  major o b j e c t i v e s  of t h e  o v e r a l l  Human Fac to r  

Systems Program. The program i n c l u d e s  e f f o r t  toward t h e  d e f i n i -  

t i o n  an4  unders tanding  of t h e  e f f e c t s  of advanced aerospace 

f l i g h t  oil man brough about  by a l t e r e d  and ze ro -g rav i ty ,  space- 

c r a f t  a tmospheres ,  s tress:  r a d i a t i o n ,  and no i se .  S u i t a b l e  and 

p r o t e c t i v e  l i f e  suppor t  syst,ems a r e  developed and tested.  The 

research involved cove r s  ca rd  iovascu la r  stress and r e s p i r a t o r y  

phys io logy ,  r ad iob io logy ,  microbiology,  water  and w a s t e  manage- 

ment, oxygen r e g e n e r a t i o n ,  a i r  p o l l u t i o n  c o n t r o l ,  space  s u i t s ,  

systems t o  s u s t a i n  l i f e ,  e x t r a - v e h i c u l a r  equipment and s t u d i e s  

of man-machine i n t e r a c t i o n s .  The r e s e a r c h  is  d i r e c t e d  toward 

d e f i n i n g  and s o l v i n g  next -genera t ion  aerospace  problems. 

S m a l l  Biotechnology F l i g h t  P r o j e c t s '  ($1,500,000)  

These p r o j e c t s  cover  a con t inu ing  series of s m a l l  f l i g h t  

exper iments  designed f o r  t h e  q u a l i f i c a t i o n  of man, h i s  s u p p o r t ,  
and use  i n  extended space f l i g h t .  Work on experiments  i n  F Y  
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1969 w i l l  i n c l u d e  t h e  measurement of p h y s i o l o g i c a l  p rocesses  

i n  humans and animals  under c o n d i t i o n s  of stress encountered 

i n  ae r i a l  and space  f l i g h t  and tes ts  of l i f e  suppor t  and pro- 

tective equipment des igned  for ze ro -g rav i ty .  
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RESEARCH AND DEVELOPMENT 
FISCAL YEAR 1969 BUDGET REQUEST 

OFFICE O F  ADVANCED RESEARCH AND TECHNOLOGY 

SPACE POWER AND ELECTRIC PROPULSION SYSTEMS PROGRAM 

The o b j e c t i v e  of t h i s  program is  t o  de te rmine  t h e  tech- 

n o l o g i e s  r e q u i r e d  t o  adequa te ly  s u p p o r t  p o t e n t i a l  f u t u r e  mis s ions ;  

and by a p p l i c a t i o n  of e f f ec t ive  r e s e a r c h  and e x p l o r a t o r y  develop- 

ment t o  improve o r  es tabl ish t h e s e  t e c h n o l o g i e s  t o  t h e  deg ree  

r e q u i r e d  t o  ensu re  e v e n t u a l  s u c c e s s f u l  development and app l i ca -  

t i o n  by f u t u r e  miss ion  program o f f i c e s .  
C u r r e n t  e s t i m a t e s  of p o t e n t i a l  f u t u r e  miss ion  power system 

requ i r emen t s  encompass a wide range  of power, l i f e  and miss ion  

environments.  The space  power program i s  aimed a t  p rov id ing  t h e  

r e s e a r c h  and technology necessa ry  f o r  the  improvement and/or 

deve lcpnen t  of a l i m i t e d  number of s o l a r ,  chemical and nuc lea r  

systems for a n t i c i p a t e d  a u x i l i a r y  power and e lec t r ic  p ropu l s ion  

miss ion  r equ i r emen t s  r ang ing  from w a t t s  t o  k i l o w a t t s  i n  t h e  1 9 7 0 ' s  

t o  megawatts i n  t h e  1 9 8 0 ' s .  

The e a r l y  a p p l i c a t i o n  of s o l a r  powered e l ec t r i c  t h r u s t e r s  

f o r  s p a c e c r a f t  p o s i t i o n  c o n t r o l  and f o r  s m a l l ,  automated, i n t e r -  

p l a n e t a r y  s p a c e c r a f t  c o n t i n u e s  t o  be a major g o a l  of t h e  e l e c t r i c  
p r o p u l s i o n  program. The expe r i ence  t o  d a t e  from t h e  ATS (Ap- 
p l i c a t i o n s  Technology S a t e l l i t e )  f l i g h t  program coupled wi th  t h e  

d e s i g n  and ground e v a l u a t i o n  of t y p i c a l  t h r u s t e r  systems con- 

f i r m s  p o t e n t i a l  advantages of s p a c e c r a f t  o p e r a t i o n a l  f l e x i b i l i t y  
and s i m p l i c i t y ,  i n c r e a s e d  payload o r  dec reased  t r i p  t i m e  o r  

reduced s p a c e c r a f t  weight.  T h e  proposed SERT (Space E l e c t r i c  



Rocket T e s t )  f l i g h t ,  t h e  c o n t i n u i n g  ATS program and t h e  ground 

technology program a r e  s t e p s  toward t h e  goal of e a r l y  app l i ca -  

t i o n .  

RESOURCES REQUIRED: 

(Thousands of d o l l a r s )  
1967 1968 1969 

Suppor t ing  Research and 
Technology . . . . . . . . $34 , 940 $35,400 $35,800 

Space Elec t r ic  Rocket 
T e s t  ( S E R T ) ,  . . . . . . . --- 1 , 100 1 ,500  

S N A P - 8  Development. . . . . . 5,500 7,500 7 500 

T o t a l  $40,440 $44 000 $44,800 

WHY FUNDS REOUIRED: 

Suppor t ing  Research and Technology ($35,800,000)  

The o b j e c t i v e  of t h e  n u c l e a r  e lec t r ic  power technology pro-  

gram i s  t o  p rov ide  a broad o p t i o n  and d e s i g n  basis  f o r  t h e  selec- 

t i o n  and e v a l u a t i o n  of energy  conve r s ion  equipment t o  be used 

i n  advanced n u c l e a r  e lec t r ic  power systems f o r  f u t u r e  space  

miss ions .  The pr imary program emphasis c o n t i n u e s  t o  be on a 
l i m i t e d  number of energy  convers ion  c o n c e p t s ,  e.g., t h e  Brayton,  

Rankine and the rmion ic  sys tems,  t o  meet t h e  a n t i c i p a t e d  broad 

range  of power r equ i r emen t s  from w a t t s  and k i l o w a t t s  i n  the 

1970 ' s  t o  megawatts i n  the 1980 ' s .  T h e  technology unde r ly ing  

these systems is  long  range  and r e q u i r e d  s u s t a i n e d  e f f o r t  t o  

e s t a b l i s h  e n g i n e e r i n g  d a t a  on new materials,  working f l u i d s  and 

components a t  high tempera tures  never  b e f o r e  used i n  power systems.  

T h e  chemical  power system technology program is  p r i m a r i l y  
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concerned wi th  i n c r e a s i n g  t h e  u s e f u l n e s s  of f u e l  ce l l s  and bat- 
teries f o r  a wide r ange  of a p p l i c a t i o n s  r ang ing  from low e a r t h  

o r b i t a l  s a t e l l i t e s  t o  p l a n e t a r y  l a n d e r s .  S i g n i f i c a n t  improve- 

ments such as metal-gas b a t t e r i e s  and new e n g i n e e r i n g  concepts  

f o r  f u e l  c e l l s  appear  f e a s i b l e  based on p rev ious  y e a r s '  work. 

During F Y  1969 emphasis w i l l  be d i r e c t e d  toward e v a l u a t i n g  t h e s e  

concepts  i n  breadboarded systems. 
The s o l a r  power system technology program c o n t i n u e s  t o  f o c u s  

on s o l a r  c e l l  systems wi th  s p e c i a l  a t t e n t i o n  d i r e c t e d  toward 

t h e  r equ i r emen t s  emphasized by c o n s i d e r a t i o n  of h igh  power 
( k i l o w a t t )  systems.  Research aimed a t  r educ ing  system c o s t ,  

area and weight ,  a s  w e l l  a s  improving r e s i s t a n c e  t o  t h e  space  
environment ,  w i l l  be cont inued  i n  F Y  1969. 

Continued p r o g r e s s  is be ing  made i n  t h e  e lec t r ic  t h r u s t e r  

technology program toward t h e  g o a l  of e a r l y  miss ion  a p p l i c a t i o n .  

I n  p rev ious  y e a r s  emphasis i n  the pr imary p ropu l s ion  program 

has  been on o b t a i n i n g  s u i t a b l e  t h r u s t e r  system performance and 

endurance.  I n  F Y  1969 emphasis w i l l  be d i r e c t e d  toward e v a l u a t -  

i n g  and s o l v i n g  t h e  problems of s o l a r  powered e lec t r ic  propul-  

s i o n  systems r e p r e s e n t a t i v e  of t h o s e  t h a t  could be u t i l i z e d  t o  

p r o p e l  s m a l l ,  automated, i n t e r p l a n e t a r y  s p a c e c r a f t .  Based on 

r e s u l t s  ob ta ined  i n  F Y  1966, 1967 and 1968 t h e  o p e r a t i o n a l  use 

of r e s i s t o j e t s  ( e l e c t r i c a l l y  hea ted  gas t h r u s t e r s )  f o r  space- 

c r a f t  p o s i t i o n  c o n t r o l  i s  scheduled on t h e  ATS D&E s a t e l l i t e s  

which a l s o  w i l l  c a r r y  i o n  engine  exper iments .  During F Y  1969 

t h e  a u x i l i a r y  p r o p u l s i o n  program emphasis w i l l  be directed to -  
ward e l e c t r o s t a t i c  t h r u s t e r  systems t o  achieve  the b e n e f i t s  of 

h igh  s p e c i f i c  impulse and e lec t r ica l  t h r u s t  v e c t o r i n g  a s s o c i a t e d  

wi th  t h i s  t ype  of t h r u s t e r  and toward h i g h e r  tempera ture  r e s i s t o -  

j e t s  f o r  large o r b i t i n g  s a t e l l i t e s ,  
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Space Electric Rocket T e s t  (SERT)  ($1,500,000)  

The o v e r a l l  o b j e c t i v e  of t h e  SERT f l i g h t  program is  t o  pro- 

v i d e  informat ion  on the o p e r a t i o n s  of e lectr ic  t h r u s t e r  systems 

i n  the space  environment.  SERT I s u c c e s s f u l l y  demonstrated t h a t  

an i o n  beam could be n e u t r a l i z e d  i n  space.  A second f l i g h t  is  

planned f o r  1969 t o  provide  a long  t e r m  e v a l u a t i o n  (minimum of 

s i x  months) of t h e  performance and r e l i a b i l i t y  of an i o n  t h r u s t e r  

system and t o  s tudy  t h e  effects  of i o n  engines  on o t h e r  space- 

c r a f t  components such a s  r a d i o  f requency  i n t e r f e r e n c e .  SERT I1 

r e p r e s e n t s  the nex t  major s t e p  i n  the development and acceptance 
of e lectr ic  t h r u s t e r s  f o r  prime p ropu l s ion  of i n t e r p l a n e t a r y  

s p a c e c r a f t .  Curren t  p l a n s  are t o  u t i l i z e  a THORAD-Agena v e h i c l e  

f o r  launch of SERT I1 dur ing  Calendar  Y e a r  1969. 

SNAP 8 Development ($7 ,500,000)  

The o b j e c t i v e  of t h i s  technology p r o j e c t  i s  t o  conduct  the  

ground development of a 10,000 hour ,  35 k i l o w a t t  nuc lea r  e lec t r ic  
g e n e r a t i n g  system s u i t a b l e  f o r  space a p p l i c a t i o n s  i n  t he  1 9 7 0 ' s  

and beyond. P r i n c i p a l  p o t e n t i a l  a p p l i c a t i o n s  f o r  SNAP 8 a r e  

l a r g e  e a r t h  o r b i t i n g  space  s t a t i o n s ,  l u n a r  e x p l o r a t i o n ,  d i r e c t  

TV b roadcas t  s a t e l l i t e s  and u l t i m a t e l y ,  manned i n t e r p l a n e t a r y  

missions.  
I n  the p a s t  year  p r i o r i t y  has  been placed on developing  

s o l u t i o n s  t o  t h e  major l i f e - l i m i t i n g  problems found i n  t h e  b o i l e r  

and t u r b i n e  from p rev ious  development t e s t i n g  and on endurance 

t e s t i n g  of t h e  o t h e r  major components of t he  power convers ion  

system i n  s m a l l  component loops.  During t h i s  pe r iod  t h e  f irst  
SNAP-8 component, t h e  lube /coolan t  pump, passed t h e  10,000 

hour  endurance t es t  mi les tone .  

The budget  r e q u e s t  f o r  F Y  1969 provides  p r i m a r i l y  f o r  the 

cont inued  l i f e  development of the  power convers ion  system com- 
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ponents toward the 10,000 hour mark in component loops. It is 
planned to complete a 2500 hour demonstration of the life capa- 
bility of all major components in the bread-boarded S N A P - 8  

power conversion system. 
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RESEARCH AND DEVELOPMENT 

F I S C A L  YEAR 1969 BUDGET REQUEST 

O F F I C E  O F  ADVANCED RESEARCH AND TECHNOLOGY 

NUCLEAR ROCKETS PROGRAM 

The o b j e c t i v e  of t h i s  program i s  t o  p rov ide  r o c k e t  pro- 

p u l s i o n  systems f o r  a p p l i c a t i o n  t o  high-energy,  high-payload 

miss ions  of t h e  f u t u r e .  I n  c a r r y i n g  o u t  t h i s  o b j e c t i v e ,  t h e  

AEC-NASA Space Nuclear P ropu l s ion  O f f i c e  i s  conduct ing a de- 

t a i l e d  sys tem-analys is ,  d e s i g n ,  development and t e s t  program t o  

p rov ide  an approximately 75 ,000  pound t h r u s t  NERVA engine  of 
between 800-850 seconds s p e c i f i c  impulse f o r  f l i g h t  s t a t u s  by 

approximately F Y  1976. T h i s  work i s  proceeding  on t h e  b a s i s  

of d a t a ,  d e s i g n s ,  and exper ience  e s t a b l i s h e d  i n  t he  technology 

phase of t h e  program. 
The spec i f ic  NERVA a c t i v i t i e s  t o  be conducted i n  F Y  1969 

i n c l u d e  t h e  complet ion of t h e  technology phase of t h e  NERVA 

program and c o n t i n u a t i o n  a t  an inc reased  l e v e l  of t h e  d e s i g n ,  
development, procurement ,  and component t e s t i n g  of t h e  approxi- 

mately 75,000 pound t h r u s t  NERVA eng ine  i n i t i a t e d  i n  F Y  1968. 

Included i n  F Y  1969 w i l l  be t h e  e s t a b l i s h m e n t  of t h e  NERVA 

engine  d e t a i l e d  requi rements  and c o n f i g u r a t i o n ,  and f a c i l i t y  

m o d i f i c a t i o n s  as needed. 
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RESOURCES REQUIRED: 

(Thousands of d o l l a r s ;  
1967 1968 1969 

Suppor t ing  r e s e a r c h  and 

technology . . . . . . . .  
NERVA. . . . . . . . . . . .  
NRDS Opera t ions  . . . . . .  

T o t a l .  . . . . . . . . . .  

$16 , 506 $15,000 $15,000 

34 , 162 35 , 000 41 , 000 
2,332 4,000 4,000 

$ 5 3 , 0 0 0  $54,000 $60 , 000 

WHY FUNDS REQUIRED: 

Suppor t ing  Research and Technology ($lS,OOO,OOO~ 

The s u p p o r t i n g  r e s e a r c h  and technology e f f o r t  s u p p l i e s  f o u r  

basic needs: (1) g e n e r a l  SRT d a t a  f o r  c u r r e n t  p r o j e c t s ;  ( 2 1  

advancing basic technology f o r  n u c l e a r  r o c k e t  eng ines  and v e h i c l e s ;  

( 3 )  f e a s i b i l i t y  e f f o r t  on advanced n u c l e a r  p r o p u l s i o n  concepts :  

and ( 4 )  s t u d i e s  of s p e c i a i  f l i g h t  s a f e t y  c o n s i d e r a t i o n s  of 

n u c l e a r  r o c k e t s .  

NERVA ($41,000,000)  

The prime o u t p u t  of t h e  Nuclear  Rockets program is  t h e  

NERVA n u c l e a r  r o c k e t  engine.  The n u c l e a r  r o c k e t  p rov ides  a 

major advance i n  space p r o p u l s i o n  c a p a b i l i t y .  Th i s  engine  i n  

a n u c l e a r  stage could i n c r e a s e  t h e  payload and enhance t h e  
e f f i c i e n c y  and o p e r a t i o n a l  c h a r a c t e r i s t i c s  i n  a v a r i e t y  of poten- 

t i a l  miss ions .  The NERVA-powered stage a p p l i e d  as a t h i r d  stage 

of t h e  S a t u r n  V launch v e h i c l e  would improve s i g n i f i c a n t l y  i t s  
payload and miss ion  v e r s a t i l i t y .  

NRDS Opera t ions  ($4,000,000)  

The mis s ion  of t h e  Nuclear  Rocket Development S t a t i o n  (NRDSf  

is  t o  p rov ide  a s i t e  f o r  ground s t a t i c  t e s t i n g  of t h e  r e a c t o r s  

engines  and e v e n t u a l l y  t h e  p r o p u l s i o n  modules o r  r o c k e t  stages 



a s s o c i a t e d  wi th  nuc lea r  r o c k e t  development. These funds w i l l  
cont inue  t o  provide  f o r  NASA's share of the g e n e r a l  s i t e  opera- 

t i o n s ,  the  major p a r t  of which is  funded by t h e  AEC. 
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RESEARCH AND DEVELOPMENT 
FISCAL YEAR 1969 BUDGET REQUEST 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY 
CHEMICAL PROPULSION PROGRAM 

The purpose of this program is to provide a firm base in 
science and technology for the improvement and future development 
of propulsion equipment using combustion or chemical reaction 
processes. Rockets using the combustion of an oxidizer and a 
fuel to expel high-velocity exhaust continue to be the principle 
means of propulsion for space missions. Their thrust levels vary 
from megapounds to micropounds, and their applications include 
launch vehicles, earth orbit and de-orbit systems, spacecraft 
systems for lunar and planetary orbit and landing, trajectory 
correction systems, attitude control systems, rendezvous en- 
gines, propellant settling thrusters, and personnel transport 
devices. Work within the program encompasses scientific investi- 
gation of poorly understood phenomena relating to rocket use, 
obtaining an adequate base of data on engineering problems such 
as heat transfer, thermodynamic properties, or kinetics of 
reactions, design refinement of components, integration of com- 
plete propulsion systems, and demonstration testing to prove 
the validity of extrapolations of the basic design data to use- 
ful hardware form. The future development and production of 
high-reliability propulsion devices at low cost is a key ob- 
jective of the work. 

Research and technology programs covering both liquid pro- 
pellant and solid propellant motors investigate chemical ane 
physical properties of propellants, combustion phenomena, 
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i g n i t i o n ,  non-equilibrium and classical  thermodynamic p rocesses ,  
development and a p p l i c a t i o n  of new materials, p rocesses  of 
f l u i d  mechanics, gas dynamics, heat t r a n s f e r ,  and s o l i d  ma-  
t e r i a l  behavior .  N e w  p ropu l s ion  concepts  and des ign  methods are 
assessed  w i t h  a view t o  the  f u n c t i o n s  t h a t  our  f u t u r e  space 
missions must perform. Fu tu re  requirements  and new problem 
areas are i d e n t i f i e d  f o r  f u r t h e r  work. 

T h e  experimental  eng inee r ing  programs i n  l i q u i d  and s o l i d  

p r o p e l l a n t  motors v e r i f y  research des ign  and d a t a  e x t r a p o l a t i o n s  
by demonstrat ion tes ts  of breadboard systems approximating an- 
t i c i p a t e d  mission needs. T h e  work invo lves  t h e  des ign ,  fabr i -  

c a t i o n  and t e s t  of experimental  subcomponents and systems t o  
determine t h e i r  p r a c t i c a l i t y .  I t  provides  a basis f o r  s e l e c t i o n  
of advanced p ropu l s ion  equipment. I t  fur thermore  provides  an 
i n d i c a t i o n  of des ign  and t e s t  methods t h a t  w i l l  reduce the  c o s t  

of development and product ion  of these equipments. F a b r i c a t i o n  

p rocess  s p e c i f i c a t i o n s ,  development procedures ,  c o s t s ,  s chedu les ,  
f a c i l i t y  and s p e c i a l  equipment 
a r e s u l t  of such work. 

requirements  can be assessed a s  

RESOURCES REQUIRED: 

(Thousands of d o l l a r s )  
1967  1968 1969 

Support ing research and 

technology . . . . . . . . 
Large s o l i d  motor p r o j e c t .  . 

T o t a l .  . . . . . . . . . . 
$30,688 $33,750 $33,600 

2,950 3,500 3,100 

$33,638 $37,250 $36,700 
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WHY FUNDS REQUIRED: 

Support ing Research and Technology ($33,600,000) 
Advanced engine des ign  concepts  and o p e r a t i n g  cond i t ions  

which w i l l  launch payloads a t  low c o s t  and t r a n s p o r t  payloads 
and maneuver i n  t h e  s o l a r  space environment are be ing  i n v e s t i -  

ga ted .  High performance l i q u i d ,  s o l i d ,  and hybr id  p r o p e l l a n t s  
are be ing  examined f o r  use  i n  l u n a r ,  s o l a r ,  and p l a n e t a r y  space- 
c r a f t  systems. High performance p r o p e l l a n t s  can be t r a n s l a t e d  
i n t o  g r e a t e r  payload c a p a b i l i t y  o r  i n t o  c a r r y i n g  t h e  necessary  
payload with a sma l l e r  launch and space  v e h i c l e  system. The work 

ex tends  the  use of hydrogen f u e l  as a r o c k e t  p r o p e l l a n t  f o r  
space  missions and is  examining t h e  use  of h igh  d e n s i t y  m i l d  

c ryogenic  o x i d i z e r s  and f u e l s  f o r  c e r t a i n  long-duration-in- 
space  missions.  A s t r o n g  e f f o r t  i n  s i m p l i f i e d  r e l a t i v e l y  low 
c o s t  engine systems f o r  launch v e h i c l e  systems w i l l  be con- 

t i nued .  
Research on s o l i d  p r o p e l l a n t  motor systems inc ludes  non- 

d e s t r u c t i v e  t e s t i n g  techniques  f o r  i n s p e c t i o n  and q u a l i f i c a t i o n  
of loaded motors ,  i g n i t i o n ,  methods of combustion t e rmina t ion  

and r e s t a r t ,  and improved p r e d i c t a b i l i t y  of p r o p e l l a n t  burn- 
i n g  ra te .  

Large S o l i d  Motor P r o j e c t  ($3,100,000)  

Three t e s t  f i r i n g s  of t h e  260 inch  d i ame te r ,  75 f o o t  long 

large motor w e r e  s u c c e s s f u l l y  completed by F Y  1967, wi th  peak 
t h r u s t  of 5.9 m i l l i o n  pounds produced i n  t h e  l a s t  test. I n  F Y  

1968 and F Y  1969, t h e  funding i n d i c a t e d  f o r  t h i s  p r o j e c t  w i l l  
be used t o  p re se rve  a compet i t ive  p o s i t i o n  between l i q u i d  and 

s o l i d  stages i n  t h e  even t  t h e r e  is e s t a b l i s h e d  a f u t u r e  space 
launch v e h i c l e  requirement  t h a t  can b e n e f i t  from such a com- 

p e t i t i o n .  
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RESEARCH AND DEVEZOPMENT 

FISCAL YEAR 1969 BUDGET REQUEST 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY 

AERONAUTICAL VEHICLES PROGRAM 

T h e  r o l e  of t h i s  program is  t o  provide  through r e s e a r c h  i n  

t h e  d i s c i p l i n a r y  a r e a s  of aerodynamics, l o a d s  and s t r u c t u r e s ,  
p ropu l s ion ,  o p e r a t i n g  environment and f l i g h t  dynamics cont inued 
improvements i n  the s a f e t y ,  e f f i c i e n c y  and u t i l i t y  of a l l  classes 
of m i l i t a r y  and commercial a i r c r a f t .  I n  o rde r  t o  supply  i n d u s t r y  
wi th  advanced d a t a  f o r  the des ign  of new a i r c r a f t ,  t o  seek t h e  
t echno log ica l  advances needed t o  develop s a f e r  and s u p e r i o r  

commercial and m i l i t a r y  a i r c r a f t ,  the Aeronaut ica l  Vehicles pro- 
gram is  organized w i t h  emphasis on the d i s c i p l i n e s  i n  the  Ad- 

vanced Research and Technology Category and suppor t ing  research 
i n  a p p r o p r i a t e  d i s c i p l i n e s  and proof-of-concept a c t i v i t i e s  f o r  
General Av ia t ion ,  V/STOL, Subsonic ,  Supersonic  and Hypersonic 

a i r c r a f t .  Proof of concept  a c t i v i t y  is systems i n t e g r a t i o n  re- 
s e a r c h  whereby a f u l l  s c a l e  o p e r a t i n g  system is  used t o  extend 

l a b o r a t o r y  research on system elements .  T h e  programs i n  a l l  
t h e s e  a r e a s  encompass work i n  m a t e r i a l s ,  n o i s e  and s o n i c  boom, 

o p e r a t i o n a l  a s p e c t s ,  p ropu l s ion  system and a i r f r ame  i n t e g r a t i o n  
and t h e  r e l a t i o n s h i p s  which e x i s t  between the p i l o t  and the  

t o t a l  a i r c r a f t  system a s  a p p r o p r i a t e .  
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I I 

RESOURCES REOUIRED: 

(Thousands of d o l l a r s )  
1967 1968  1969 

Advanced r e s e a r c h  and 

technology . . . . . . . . .  $ 3 . 730 $13,440 $16,080 

General a v i a t i o n  a i r c r a f t  tech-  

nology suppor t ing  r e s e a r c h  . 200 450 520 

V/STOL a i r c r a f t  technology 
suppor t ing  research. . . . .  5 , 550 7,417 9,600 

suppor t ing  r e sea rch .  . . . .  6 , 100 6 , 780 1 5  , 100 

suppor t ing  r e sea rch .  . . . .  14 , 040 24,175 24,220 

Subsonic a i r c r a f t  technology 

Supersonic  a i r c r a f t  technology 

Hypersonic a i r c r a f t  technology 

suppor t ing  research. . . . .  6,280 14,538 11,380 

T o t a l .  . . . . . . . . . . .  $35,900 $66,800 $76,900 

WHY FUNDS REQUIRED: 

Advanced Research and Technology ($16,080,000)  

Much of t h e  research i n  a i r c r a f t  aerodynamics is conf igura-  

t i o n  - dependent and o r i e n t e d  toward a s p e c i f i c  class of v e h i c l e s .  
I t  i s  t h e r e f o r e  programmed under t h e  a p p r o p r i a t e  A i r c r a f t  Tech- 
nology Support ing Research area. Research of a more fundamental 

n a t u r e  o r  a p p l i c a b l e  t o  s e v e r a l  a i r c r a f t  classes i s  c a r r i e d  o u t  
wi th  a i r c r a f t  aerodynamics funding. This  r e s e a r c h  i s  a con- 

t i n u i n g  e f f o r t  on a i r c ra f t  components and f low f i e l d s  and 
a s s o c i a t e d  boundary-layer phenomena throughout  t h e  a i r c r a f t  and 
speed range. I t  invo lves  t h e  fo rmula t ion  and re f inement  of 

a p p l i c a b l e  t h e o r i e s  and c a l c u l a t i v e  methods, t h e  improvement of 
wind-tunnel c a p a b i l i t i e s  and o t h e r  exper imenta l  t echniques  and 
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t h e  a p p l i c a t i o n  of t h e s e  t o o l s  t o  advanced a i r c r a f t  technology. 
The loads  and s t r u c t u r e s  program a r e a  is  aimed a t  a broad 

spectrum of problems common t o  s e v e r a l  o r  a11 types  of a i r c r a f t  

s i n c e  t h e r e  i s  a common desigr! g o a l  of l i gh twe igh t  e f f i c i e n t  
a i r f r ames  which w i l l  wi ths tand  t h e  o p e r a t i n g  environment and 

r e l i a b i l i t y  and s a f e t y .  Gust and maneuver l o a d s ,  a c o u s t i c  re- 
sponse,  wing and t a i l  and panel  f l u t t e r ,  f a t i g u e ,  composite 

m a t e r i a l s ,  thermal  stresses a r e  a l l  s p e c i f i c  problem a r e a s  i n  
which r e s e a r c h  w i l l  be conducted. 

The primary g o a l s  of t h e  a i s - b r e a t h i n g  propuls ion  program 

area are t o  i n i t i a t e  and conduct i n v e s t i g a t i o n s  of propuls ion  
components and system concep t s ,  e i t h e r  n o t  r e a d i l y  i d e n t i f i e d  
wi th  a s p e c i f i c  f l i g h t  spectrum o r  e lse  i d e n t i f i e d  over a broad 
f l i g h t  spectrum. Basic  s t u d i e s  are conducted on i n l e t s ,  com- . 

p r e s s o r s ,  combustors,  t u r b i n e s ,  nozz les  and m a t e r i a l s  t o  provide  
h i g h e r  r a t i o s  of thrust- to-engine-weight ,  h ighe r  r a t i o s  of t h r u s t -  

to-engine volume, and lower s p e c i f i c  f u e l  consumption along w i t h  

minimizat ion of a i r  p o l l u t i o n  due t o  engine ope ra t ion .  
The r e s e a r c h  i n  t h e  a i r c r a f t  o p e r a t i n g  environment program 

area is  aimed a t  s o l v i n g  g e n e r a l  problems a s soc ia t ed  with f l i g h t  
environment, f l i g h t  s a f e t y ,  n o i s e ,  f l i g h t  i n s t rumen ta t ion  and 

s o n i c  boom. I t  invo lves  t h e o r e t i c a l  ana lyses  and l a b o r a t o r y  
and f l i g h t  tes t  experiments  t c  v a l i d a t e  c u r r e n t  engineer ing  pro- 

cedures  and t o  exp lo re  s o l u t i o n s  t o  a i r c r a f t  o p e r a t i o n a l  problems. 
The r e s u l t s  provide  t h e  t echno log ica l  know how f o r  safer and 

q u i e t e r  a i rc raf t  ope ra t ions  and t h e  basic environmental  d a t a  
f o r  a p p l i c a t i o n  t o  s p e c i f i c  classes of a i r c r a f t  ( f o r  example, 

V/STOL, Subsonic ,  e t c , ) .  

Research i n  t h e  f l i g h t  dynamics a r e a  i s  directed toward 

o b t a i n i n g  a be t te r  understanding of t h e  i n t e r r e l a t i o n s h l p  between 
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t h e  p i l o t  and t h e  v e h i c l e  he c o n t r o l s .  T h i s  i n c l u d e s  improving 

methods f o r  a i r c r a f t  c o n t r o l ,  h a n d l i n g  cha rac t e r i s t i c s  and t h e  

improvement i n  t h e  c a p a b i l i t y  of ground and f l i g h t  p i l o t e d  simu- 

l a t o r s  f o r  h a n d l i n g  q u a l i t i e s  i n v e s t i g a t i o n s  of a l l  c l a s s e s  of 

a i r c r a f t .  

The Research  C e n t e r s  u s e  v a r i o u s  a i r c r a f t  i n  d i r e c t  s u p p o r t  

of advanced research and t echno logy  programs. T h e  main tenance ,  

s p a r e  p a r t s  and ground s u p p o r t  equipment  f o r  t h e s e  R&D s u p p o r t  

a i r c r a f t  and c h a s e  and p r o f i c i e n c y  a i r c r a f t  which are used f o r  

v a r i o u s  m i s s i o n s  are i n c l u d e d  i n  t h i s  f u n d i n g  c a t e g o r y .  

Gene ra l  A v i a t i o n  A i r c r a f t  Technology S u p p o r t i n g  Research ( $ 5 2 0 , 0 0 0 )  

Gene ra l  a v i a t i o n  a i r c r a f t  are r a p i d l y  assuming a p o s i t i o n  

of i n c r e a s i n g  impor tance  t o  the economy and a r e  n o t  r e s t r i c t e d  

t o  t h e  hobby t y p e  of f l y i n g  b u t  a r e  a p r i n c i p a l  mode of t r a n s -  

p o r t a t i o n  f o r  i n d i v i d u a l s  such  a s  bus inessmen,  d o c t o r s ,  e t c . ,  

and a l s o  i n c l u d e  expanding a i r  t a x i  and c h a r t e r  s e r v i c e s  which 

even f l y  U.S. M a i l .  The p r i n c i p a l  f a c t o r s  of concern  i n  g e n e r a l  

a v i a t i o n  a re  f i r s t  s a f e t y  and second u t i l i t y .  NASA h a s  examined 

these problems w i t h  i n d u s t r y  and w i t h  the  FAA and agreement has 

been r eached  t h a t  most of t h e  R&D e f f o r t  shou ld  be d i r e c t e d  a t  

examining t h e  f l i g h t  dynamic cha rac t e r i s t i c s  best  s u i t e d  t o  t h e  

c l a s s  of p i l o t s  who a r e  becoming i n c r e a s i n g l y  invo lved  i n  t h i s  

t y p e  of f l y i n g .  

V/STOL A i r c r a f t  Technology S u p p o r t i n g  Research ( $ 9 , 6 0 0 , 0 0 0 )  

V/STOL a i r c r a f t  have a g r e a t  p o t e n t i a l  i n  an i n c r e a s i n g l y  

crowded and t r a n s p o r t a t i o n  dependent  s o c i e t y .  The problem i s  

one of f l i g h t  dynamics of t h e  a i r c r a f t ,  of matching  t h e  machine 

and t h e  p i l o t  and i n  p r o v i d i n g  p r o p e r  i n t e g r a t i o n  of p r o p u l s i o n  

sys t ems  which are f o r  t h i s  c lass  of v e h i c l e  a l s o  a p r imary  means 

of c o n t r o l .  To be s u c c e s s f u l  a V/STOL machine must c o n v e r t  i t s  
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t h r u s t - p r o d u c i n g  power i n t o  i i f t - p r o d u c i n g  power v e r y  e f f i c i e n t l y ;  

p r o p u l s i o n  and aerodynamics must i n t e r a c t  s t r o n g l y  and p r o p e r l y  

t o  a c h i e v e  t h i s .  T h e  NASA V/STOL s u p p o r t i n g  research program 

L S  t h e r e f o r e  d e f i n e d  w i t h  these problems as a p r imary  f o c u s .  

h ' u l l - s c a l e  wind t u n n e l  tests have been completed of a model a i r -  

c r a f t  u s i n q  a f u l l  span  r o t a t i n g  c y l i n d e r  f l a p  a s  an e f f i c i e n t  

means ci F r o v i d i n g  t h e  powered l i f t  r e q u i r e d  f o r  improving pro-  

pel1c.r d r i v p n  STOL a i r c r a f t .  The r o t a t i n g  c y l i n d e r  f l a p  concep t  

w i l l  be t e s t ed  by m o d i f i c a t i o n  of an OV-1OA a i r c r a f t  b e i n g  pro-  

v ~ d e d  by the  Navy. 

Subsonic  A i r c r a f t  'Technology S u p p o r t i n g  Kesearch ($15 ,100 ,000  1 
Research on s u b s o n i c  a i r c r a f t  is  o r i e n t e d  toward s a f e t y  of 

f l i g h t ,  improvement of f l i g h t  e f f i c i e n c y  and t h e  r e d u c t i o n  of 

n o i s e .  I n  t h e  d i s c i p l i n a r y  a r e a s  aerodynamics r e s e a r c h  r e q u i r e d  

fund ing  f o r  new models ,  model. changes ,  i n s t r u m e n t a t i o n  f o r  wind 
t u n n e l  t e s t s  and t h e  u p r a t i n g  of wind t u n n e l  hardware.  The re- 

search t o  be c a r r i e d  o u t  w i l l  be aimed a t  s t u d y i n g  t h e  l i f t ,  

d r a g  and s t a b i l i t y  c h a r a c t e r i s t i c s  of a i r c r a f t  c o n f i g u r a t i o n s  

most s u i t a b l e  f o r  improved s u b s o n i c / t r a n s o n i c  o p e r a t i o n .  Loads 

and s t r u c t u r e s  r e s e a r c h  w i l l  examine t h e  s p e c i f i c  a p p l i c a t i o n  of 

f a t i g u e ,  b u f f e t i n g  and a e r o e l a s t i c  s t u d i e s  t o  advanced commercial  

a i r c r a f t  and t h e  f u n d i n g  w i l l  c o v e r  t h e  c o s t s  of models ,  i n s t r u -  

men ta t ion  and s t r u c t u r a l / f a t i g u e  spec imens .  P r o p u l s i o n  research 

w i l l  i n c l u d e  an i n c r e a s e  i n  s u p p o r t  of l o n g  n e g l e c t e d  a r e a s  for 

f u e l ,  combustor and e n g i n e  component e f f i c i e n c y  s t u d i e s  t o  sup-  

p r e s s  t h e  tendency  of j e t  e n g i n e s  t o  smoke and r e q u i r e s  t h e  

procurement  of t h e  n e c e s s a r y  components and mater ia l s  t o  s u p p o r t  

t h e  in-house e f f o r t .  T h e  s a f e  c l imbou t  and l a n d i n g  t e c h n i q u e s  

f o r  n o i s e  m i n i m i z a t i o n ,  the r e f i n e m e n t  of f l i g h t  i n s t r u m e n t a t i o n  

f o r  more a c c u r a t e  measurement of a i r s p e e d  a t  t r a n s o n i c  s p e e d s  
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and t h e  meteoro logica l  environment of p a r t i c u l a r  concern t o  
o p e r a t i o n s  a t  h igh  t r a n s o n i c  speeds w i l l  be s t u d i e d .  F l i g h t  

dynamics r e s e a r c h  w i l l  be concen t r a t ed  on con t inu ing  s t u d i e s  

of a i r c r a f t  c o n t r o l  f o r  f l i g h t  through tu rbu lence  and w i l l  in -  
c lude  both s i m u l a t o r  and f l i g h t  tests. 

A s  i t s  p a r t  of t h e  Inter-Agency A i r c r a f t  Noise Abatement 

Program, NASA has  t h e  primary r e s p o n s i b i l i t y  f o r  the r e s e a r c h  
and development l e a d i n g  t o  t h e  r e d u c t i o n  of a i r c r a f t  n o i s e  a t  

i t s  source .  T h i s  has  involved NASA i n  proof-of-concept a c t i v i -  
t i e s  i n  a i r c r a f t  n o i s e  and t h e  q u i e t  r e s e a r c h  engine.  A fan-  

compressor no i se  minimizat ion program was i n i t i a t e d  i n  FY 1967, 
and i n  F Y  1968 has  involved wind tunne l  t e s t i n g  and des ign  and 

t e s t i n g  of b o i l e r p l a t e  n a c e l l e  mod i f i ca t ions .  
f i n a l  n a c e l l e  c o n f i g u r a t i o n s  w i l l  be cons t ruc t ed  f o r  f l i g h t  

proof tes ts  on a 707 type  a i r c r a f t  and on a DC-8 type  a i r c r a f t .  

scope and some of t h e  hardware components of a q u i e t  r e sea rch  

engine.  The second phase of t h i s  proof-of-concept,  t o  be i m -  
plemented i n  F Y  1969, w i l l  i nc lude  l a r g e  scale engine component 

f a b r i c a t i o n  and f u l l - s c a l e  tests of compressors and f a n s  designed 
f o r  minimum no i se .  

I n  FY 1969 t h e  

I n  F Y  1968 p re l imina ry  work w i l l  be conducted t o  d e f i n e  t h e  

Supersonic  A i r c r a f t  Technology Suppor t ing  Research ( $ 2 4 , 2 2 0 , 0 0 0 )  
N A S A ' s  Aeronaut ica l  Vehic les  program i n  supe r son ic  a i r c r a f t  

technology suppor t ing  r e s e a r c h  i s  condi t ioned  l a r g e l y  t o  m e e t  
t h e  needs of two n a t i o n a l  a c t i v i t i e s  a s s o c i a t e d  wi th  supe r son ic  
a i r c r a f t ;  t h e  supe r son ic  t r a n s p o r t  and t h e  m i l i t a r y  supe r son ic  

a i r c r a f t  such a s  t h e  F-111, F X ,  VFAX, and AMSA. I n  g e n e r a l ,  
t h e  NASA program is  designed e i t h e r  t o  s tudy  p o t e n t i a l  improve- 

ments n o t  i nco rpora t ed  i n  o r i g i n a l  des igns  because of h igh  tech-  
n i c a l  r i s k s ,  t o  s tudy  problem a r e a s  which might be expected t o  
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become c r i t i c a l  i n  l a t e r  stages of v e h i c l e  development o r  opera- 
t i o n  o r  t o  l a y  t h e  groundwork w e l l  i n  advance f o r  new s t a t e - o f -  
t h e - a r t  advances such as t h e  SST o r  t h e  F-111 have turned  o u t  

t o  be. The program t o  suppor t  t h e  supe r son ic  t r a n s p o r t  c o n t a i n s  
t h r e e  major e lements;  d i r e c t  suppor t  of t h e  FAA and i t s  cont rac-  
t o r ,  a n t i c i p a t i o n  of f u t u r e  problem areas and t h e  r e s e a r c h  direct-  

ed a t  a "second gene ra t ion"  supe r son ic  t r a n s p o r t .  The NASA pro- 
gram i s  designed t o  exp lo re  t h e  areas of technology which c a r r y  
t h e  p o t e n t i a l  of s i g n i f i c a n t  performance b u t  wi th  advances in-  

volving t e c h n i c a l  u n c e r t a i n t i e s .  The p r i n c i p a l  a r e a  of r e s e a r c h  
i s  t h e r e f o r e  propuls ion .  T h e  supe r son ic  a i r c ra f t  suppor t ing  
r e s e a r c h  program a l s o  c o n t r i b u t e s  much t o  r e s e a r c h  i n  suppor t  

of the m i l i t a r y  a i r c r a f t  l i s ted  previous ly .  
I n  F Y  1969 measurements of t h e  s t a b i l i t y  and c o n t r o l  char-  

a c t e r i s t i c s  of t h e  XB-70A and t h e  e v a l u a t i o n  of i t s  handl ing  
q u a l i t i e s  throughout t h e  complete f l i g h t  tes t  envelope w i l l  be 

completed. S p e c i a l  tests w i l l  be performed t o  o b t a i n  a d d i t i o n a l  
in format ion  l e a d i n g  t o  an exp lana t ion  of t h e  major d i f f e r e n c e s  
found between f l i g h t  measured character is t ics  and t h o s e  ob ta in -  
ed by t h e o r e t i c a l  p r e d i c t i o n  and wind-tunnel techniques  i n  F Y  

1968. Another a r e a  t o  be explored i n  F Y  1969 i s  t h e  ground 

e f f e c t  on t h e  aerodynamic f o r c e s  and moments i n  t h e  l and ing  con- 
f i g u r a t i o n  when c l o s e  t o  t h e  ground, This  has  n o t  been accomplish- 

ed on an a i r c r a f t  of t h i s  s i z e  be fo re .  An impor tan t  s t r u c t u r a l  
problem which has  been noted d u r i n g  t h e  f l i g h t  tests of t h e  XB-70 

is t h e  r e l a t i v e l y  large response t o  turbulence .  During F Y  1969 
a modal suppress ion  system w i l l  be i n s t a l l e d  and f l i g h t  tested 

t o  determine p o s s i b l e  means of g u s t  a l l e v i a t i o n  a t  supe r son ic  

speeds.  A s  planned t h e  f l i g h t  tests of t h e  modal suppress ion  

system w i l l  be completed by mid-Fiscal Y e a r  1969, 
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With t h e  completion of t h e  handl ing  q u a l i t i e s  program and 
t h e  g u s t  a l l e v i a t i o n  r e s e a r c h  program t h e  XB-70 f l i g h t  r e s e a r c h  

program w i l l  be completed. The funding requirement  f o r  t h e  XB- 
70,  which is  t h e  r e s p o n s i b i l i t y  of t h e  NASA i n  FY 1968 and i n  
FY 1969 s i n c e  t h e  t r a n s f e r  of t h e  a i r c r a f t  t o  the NASA i n  March 

1967 w i l l  be f o r  one-half year .  The program is  expected t o  be 

completed by January 1969. 

Hypersonic A i r c r a f t  Technology Support ing Research ($11,380,000) 
The p o s s i b i l i t y  of achiev ing  s u s t a i n e d ,  e f f i c i e n t  hypersonic  

f l i g h t  has  n o t  been proven, y e t  systems ana lyses  of such v e h i c l e s  
based upon best a v a i l a b l e  theory  shows i t  t o  be a p o t e n t i a l l y  
economically sound t r a n s p o r t  mode. V e r i f i c a t i o n  of t h e  t h e o r i e s  
i s  r e q u i r e d  and t h e  NASA r e s e a r c h  program is  designed t o  provide 
informat ion  a g a i n s t  which t h e  adequacy of t h e  t h e o r i e s  can be 

judged. T h e  program is directed f i r s t  a t  examining the most 
fundamental  f irst  o rde r  assumptions i n  aerodynamics, p ropuls ion  
and s t r u c t u r e s .  Ques t ions  r ega rd ing  t h e  soundness of ana lyses  

i n  o t h e r  d i s c i p l i n e s  are d e f e r r e d  u n t i l  t h e s e  primary answers 
have been obta ined .  

The v a r i o u s  experiments  c u r r e n t l y  be ing  carried on t h e  X-15 
r e s e a r c h  a i rc raf t  w i l l  be completed by t h e  end of F Y  1968 o r  e a r l y  
i n  F Y  1969 and it is  n o t  planned t o  o p e r a t e  t h e  a i r c r a f t  follow- 

i n g  t h e  completion of these tests.  Therefore  no funding is  re- 
qu i r ed  f o r  t h e  x-15 program i n  F Y  1969. 

The Hypersonic Research Engine proof-of-concept program 

w a s  i n i t i a t e d  i n  F Y  1965 as t h e  r e s u l t  of an obvious need f o r  

in format ion  r e l a t i n g  t o  p ropu l s ion  systems o p e r a t i n g  a t  hyper- 
s o n i c  speed i n  a rea l  environment. The Garrett  Corpora t ion  is  
proceeding w i t h  t h e  d e s i g n  and development and c o n s t r u c t i o n  of 
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one flight weight regeneratively cooled research engine. A 
boilerplate engine will be under test in FY 1969 at the Ordnance 
Aerophysics Laboratory in clean air up to Mach 5. The regenera- 
tively cooled engine will be delivered to the Lewis Plum Brook 
Research Facility for research testing in FY 1970. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1969 BUDGET REQUEST 

OFFICE OF T R A C K I N G  AND DATA A C O U I S I T I O N  

TRACKING AND DATA ACQUISITION PROGRAM 

T h e  purpose of t h i s  program i s  t o  provide  r e spons ive  and 
e f f i c i e n t  t r a c k i n g  and da t a  a c q u i s i t i o n  suppor t  t o  meet t h e  re- 

quirements  of a l l  NASA f l i g h t  p r o j e c t s .  I n  a d d i t i o n ,  suppor t  
i s  provided ,  a s  mutual ly  agreed ,  f o r  p r o j e c t s  of t h e  Department 
of Defense,  o t h e r  Government agenc ie s ,  and o t h e r  c o u n t r i e s  and 

i n t e r n a t i o n a l  o r g a n i z a t i o n s  engaged i n  space r e s e a r c h  endeavors.  
Support  i s  provided f o r  manned and unmanned f l i g h t s ;  f o r  

s p a c e c r a f t ,  sounding r o c k e t s  , and r e s e a r c h  a i r c r a f t ;  and f o r  
e a r t h  o r b i t a l  and s u b o r b i t a l  miss ions ;  l u n a r  and p l a n e t a r y  

miss ions  and space  probes.  
Types of suppor t  provided inc lude :  ( a )  t r a c k i n g  t o  deter- 

mine t h e  p o s i t i o n  and t r a j e c t o r y  of v e h i c l e s  i n  space ,  ( b )  ac- 

q u i s i t i o n  of d a t a  from s c i e n t i f i c  experiments  and on t h e  engineer-  
i n g  performance of s p a c e c r a f t  and launch v e h i c l e  systems,  ( c )  
t r ansmiss ion  of commands from ground s t a t i o n s  t o  s p a c e c r a f t ,  

( d )  communication wi th  a s t r o n a u t s  and a c q u i s i t i o n  of medical 

da ta  on t h e i r  p h y s i c a l  c o n d i t i o n ,  ( e )  communication of informa- 
t i o n  between v a r i o u s  ground f a c i l i t i e s  and mission c o n t r o l  c e n t e r s ,  

( f )  p rocess ing  of d a t a  acqui red  from t h e  space  v e h i c l e s .  Such 
suppor t  is  e s s e n t i a l  f o r  t h e  c r i t i c a l  d e c i s i o n s  which must be 

made t o  assure t h e  success  o f , a l l  f l i g h t  miss ions ,  and, i n  t h e  
c a s e  of manned mis s ions ,  t o  i n s u r e  t h e  s a f e t y  of t h e  a s t r o n a u t s .  

Tracking and da ta  a c q u i s i t i o n  suppor t  i s  provided by a 
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worldwide network of NASA ground s t a t i o n s  supplemented by in-  

s t rumen ta t ion  s h i p s ,  a i r c r a f t ,  and s e l e c t e d  ground s t a t i o n s  of 
t h e  Department of Defense. These f a c i l i t i e s  are in te rconnec ted  
by a network of ground communications l i n e s ,  undersea c a b l e s ,  

h igh  frequency r a d i o  l i n k s ,  and communication s a t e l l i t e  c i r c u i t s ,  
which provide  t h e  c a p a b i l i t y  f o r  i n s t an taneous  t r ansmiss ion  of 

d a t a  and c r i t i c a l  commands between s p a c e c r a f t  and t h e  c o n t r o l  
c e n t e r s  i n  t h e  United S t a t e s  from which t h e  f l i g h t s  a r e  d i rec ted .  

F a c i l i t i e s  a l s o  are provided t o  p rocess  i n t o  meaningful form 
the large amounts of da t a  which are c o l l e c t e d  from f l i g h t  pro- 
j ec t s ,  I n  a d d i t i o n ,  i n s t rumen ta t ion  f a c i l i t i e s  a r e  provided 
f o r  suppor t  of sounding r o c k e t  launchings and f l i g h t  t e s t i n g  
of r e s e a r c h  a i r c r a f t .  

RESOURCES REQUIRED: 

(Thousands of d o l l a r s )  
1967  1968 1 9  69 

Opera t ions  . . . . . . . $195,050 $213,600 $2 39 , 800 

Equipment. . . . . . . . . . 62 , 000 49,450 52 , 200 

Support ing r e s e a r c h  and 
technology . . . . . . . . 1 3 ,  aoo 12 ,  a00 12 ,800  

Tota l .  . . . . . . . . . $270,850 $275,850 $304,800 

WHY FUNDS REQUIRED: 

Operat ions ($239,800,000)  

Funds are reques ted  f o r  t h e  o p e r a t i o n  and maintenance of 
t h e  worldwide t r a c k i n g  and d a t a  a c q u i s i t i o n  f a c i l i t i e s .  Most 
of t h e  i n c r e a s e  i n  t h e  F Y  1969 o p e r a t i o n s  program i s  r e l a t e d  

t o  t h e  suppor t  requirements  f o r  t h e  Apollo manned l u n a r  l and ing  

- 104 - 



1 

I 

program. A l l  Manned Space F l i g h t  Network s t a t i o n s  which w e r e  
augmented f o r  t h e  Apollo Program, t h e  Apollo in s t rumen ta t ion  
s h i p s ,  and t h e  Apollo/Range Ins t rumen ta t ion  A i r c r a f t  w i l l  be 

f u l l y  o p e r a t i o n a l  du r ing  FY 1969. The c u r r e n t l y  planned mission 

workload w i l l  r e q u i r e  a l i m i t e d  second s h i f t  of personnel  a t  

network s t a t i o n s  i n  FY 1969. Communications s e r v i c e s  w i l l  i n -  
c r e a s e  t o  provide  t h e  r e q u i r e d  c a p a c i t y  f o r  t h e  heav ie r  Apollo 
f l i g h t  program. 

Opera t ions  i n  suppor t  of t h e  unmanned space  f l i g h t  programs 
w i l l  remain a t  approximately t h e  same l e v e l  as i n  t h e  c u r r e n t  

year .  A smal l  i n c r e a s e  i n  funding f o r  S a t e l l i t e  Network opera- 
t i o n s  is  reques ted  i n  F Y  1969 t o  provide  f o r  t h e  o p e r a t i o n  of 

s p e c i a l  O r b i t i n g  Astronomical Observatory ground equipment a t  
selected s t a t i o n s  and f o r  a d d i t i o n a l  personnel  t o  o p e r a t e  t h e  
c o n t r o l  center complex a t  t he  Goddard Space F l i g h t  Center .  

Completion of Lunar O r b i t e r  and Surveyor program suppor t  w i l l  
p e rmi t  some r e d u c t i o n s  i n  funding f o r  Deep Space Network opera- 

t i o n s  i n  F Y  1969. 
The F Y  1969 o p e r a t i o n s  budget a l s o  i n c l u d e s  an i n c r e a s e  f o r  

funds r e q u i r e d  t o  reimburse the A i r  Force E a s t e r n  T e s t  Range f o r  
downrange in s t rumen ta t ion  s e r v i c e s  h e r e t o f o r e  provided t o  NASA 

wi thout  charge.  This  charge is  one p a r t  of t h e  r e s u l t s  of a 

s tudy  which was made by t h e  Bureau of t h e  Budget of t h e  e n t i r e  
A i r  Force Eas t e rn  T e s t  Range o p e r a t i o n  t o  determine an appro- 

p r i a t e  b a s i s  f o r  NASA reimbursement t o  ETR f o r  c o s t s  a t t r i b u t a b l e  
t o  suppor t  of NASA's  requirements .  

Equipment ($52,200,000) 

The t r a c k i n g  and d a t a  a c q u i s i t i o n  suppor t  requi rements  

placed on t h e  networks e s t a b l i s h  needs f o r  equipments which 
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provide  t h e  c o n t i n u a l  ongoing suppor t  t o  approved and planned 

programs. Funds f o r  equipment are reques t ed  t o  r e p l a c e  o b s o l e t e  

and wornout i t e m s ,  t o  modify e x i s t i n g  systems t o  main ta in  com- 
p a t i b i l i t y  wi th  changes i n  s p a c e c r a f t  i n s t rumen ta t ion ,  t o  i n c r e a s e  

t h e  suppor t  u t i l i z a t i o n  and e f f i c i e n c y  of e x i s t i n g  systems,  and 
t o  complete o r  provide  new systems r equ i r ed  t o  suppor t  specif ic  
f l i g h t  missions of approved and planned programs. I n  F Y  1969,  

e f f o r t  w i l l  be d i r e c t e d  p r i m a r i l y  toward s u s t a i n i n g  t h e  e x i s t i n g  
c a p a b i l i t y  of t h e  networks w i t h  on ly  minor augmentations of equip- 

ment t o  meet t h e  requirements  of new programs. 
Support ing Research and Technology ( $ 1 2 , 8 0 0 , 0 0 0 )  

H e r e ,  concepts ,  t echn iques ,  and hardware are developed, 
tes ted,  and eva lua ted  f o r  use  i n  t h e  networks t o  meet suppor t  
requirements  of new f l i g h t  p r o j e c t s .  I n  F Y  1969,  emphasis w i l l  

be p laced  on network performance and o p e r a t i n g  techniques  aimed 

a t  improved network e f f e c t i v e n e s s  and lower o p e r a t i n g  c o s t s .  
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RESEARCH AND DEVnOPMENT 

FISCAL YEAR 1969 BUDGET REQUEST 

OFFICE OF TECHNOLOGY UTILIZATION 

TECHNOLOGY U T I L I Z A T I O N  PROGRAM 

T h i s  program provides  f o r  NASA a follow-on t o  a l l  govern- 
ment suppor ted  programs i n  l i n e  wi th  t h e  p r i n c i p l e  t h a t  tech- 

n iques  and methods d iscovered  and/or developed wi th  p u b l i c  sup- 
p o r t  should be made a v a i l a b l e  t o  t h e  p u b l i c  e x p e d i t i o u s l y  f o r  

t h e i r  b e n e f i t .  Those techniques  and methods which are of d i r e c t  

b e n e f i t  t o  t h e  a e r o n a u t i c a l  and space  communities almost auto- 

m a t i c a l l y  are p u t  t o  use throughout t h a t  community. However, 
NASA feels  t h e r e  are i n e v i t a b l e  d i s c o v e r i e s  and developments i n  
any l i n e  of r e s e a r c h  which are of p o t e n t i a l  b e n e f i t  t o  u s e r s  

o u t s i d e  of t h e  developing community. I t  i s  t h e  purpose of the  

program t o  uncover such u s e f u l  d i s c o v e r i e s  and provide a mechanism 

f o r  making them known and a v a i l a b l e  t o  t h e  g e n e r a l  publ ic .  I n  
a d d i t i o n ,  t h i s  program provides  a s i m i l a r  service i n  connect ion 

wi th  management techniques  f o r  large, complex r e s e a r c h  and de- 

velopment a c t i v i t i e s  by g i v i n g  w i d e  d i s semina t ion  t o  new systems 

and concepts  i n  t h i s  area. 
The o b j e c t i v e s  of t h e  NASA Technology U t i l i z a t i o n  Program 

are :  (1) t o  i n c r e a s e  t h e  r e t u r n  on t h e  n a t i o n a l  investment  i n  

aerospace r e s e a r c h  and development by encouraging a d d i t i o n a l  
u ses  of t h e  knowledge gained i n  t h o s e  programs; (2) t o  s h o r t e n  

t h e  t i m e  gap between t h e  d i scove ry  of new knowledge and i t s  

e f f e c t i v e  use  i n  the marketplace;  ( 3 )  t o  a i d  t h e  movement of 

new knowledge a c r o s s  i n d u s t r y ,  d i s c i p l i n a r y ,  and r e g i o n a l  boun- 
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daries;  ( 4 )  t o  c o n t r i b u t e  t o  the knowledge of better means of 

t r a n s f e r r i n g  technology from i ts  p o i n t s  o r  o r i g i n  t o  i ts  p o i n t s  
of p o t e n t i a l  use.  

RESOURCES REQUIRED: 

(Thousands of d o l l a r s )  
1967 1968 1969 

I d e n t i f i c a t i o n  and p u b l i c a t i o n  . $1,265 $1,500 $1,600 

Evalua t ion  . . . . . . . . . . .  650 700 800 

Dissemination. . . . . . . . . .  2,085 1,600 1,400 

Analysis  . . . . . . . . . . . .  1 ,000  200 20 0 

Tota l .  . . . . . . . . . . . .  $5,000 $4 , 000 $4,000 

WHY FUNDS REQUIRED: 

I d e n t i f i c a t i o n  and P u b l i c a t i o n  ($1,600,000)  

Technology U t i l i z a t i o n  Off icers  a t  NASA f i e l d  i n s t a l l a t i o n s  
and s p e c i a l i s t s  from u n i v e r s i t i e s ,  r e s e a r c h  i n s t i t u t e s  and p r i -  
v a t e  i n d u s t r y  search through selected areas of s c i e n t i f i c  and 
t e c h n i c a l  endeavor,  and i d e n t i f y  and document those  i n v e n t i o n s ,  

i nnova t ions ,  improvements, and d i s c o v e r i e s  t h a t  have p o t e n t i a l  
u t i l i t y  t o  the nonaerospace s e c t o r  of the  economy. Continued 

increased  emphasis is  p laced  on t h e  i d e n t i f i c a t i o n  and r e p o r t -  
i n g  of new technology by NASA c o n t r a c t o r s .  

Evalua t ion  ($800,000) 
Personnel  a t  NASA i n s t a l l a t i o n s  and r e s e a r c h  i n s t i t u t e s  

e v a l u a t e  t h e  new technology s o  i d e n t i f i e d ,  de te rmine  i t s  po- 
t e n t i a l  i n d u s t r i a l  u t i l i t y  and p repa re  r e p o r t s  which are publ i sh-  
ed and made a v a i l a b l e  t o  the  s c i e n t i f i c ,  i n d u s t r i a l  and academic 
communities. 
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Dissemination ($1 ,400 ,000)  

This  program element i s  accomplished by the employment of 
r e g i o n a l  d i s semina t ion  c e n t e r s  t h a t  s t o r e ,  r e t r i e v e  and i n t e r -  
p r e t  t h e  new technology developed by NASA f o r  l o c a l  i ndus t ry .  
Biomedical a p p l i c a t i o n  teams a r e  a l s o  employed t o  a s s i s t  re- 
s e a r c h e r s  i n  d e f i n i n g  and s o l v i n g  medical problems by adapta- 

t i o n  of NASA technology. Cooperat ive programs are underway 
wi th  s e v e r a l  o t h e r  agencies  such a s  t h e  Bureau of Reclamation, 
O f f i c e  of Law Enforcement Ass i s t ance ,  S o c i a l  R e h a b i l i t a t i o n  
Se rv ice  of HEW, S m a l l  Business Adminis t ra t ion ,  Atomic Energy 

Commission and o t h e r s  t o  d isseminate  a p p l i c a b l e  new technology 
developed by NASA. 

Analysis  ($200 ,000)  

This program e l e m e n t  i s  concerned wi th  t h e  g o a l  of under- 

s t a n d i n g  new and improved techniques f o r  managing complex re- 
sea rch  and development a c t i v i t i e s .  Methods used i n  achiev ing  
t h i s  g o a l  i nc lude  suppor t  of r e s e a r c h  cover ing  t h e  o rgan iza t ion  
and management of l a r g e  research and development p r o j e c t s ,  and 

d e f i n i n g  t h e  va r ious  r o l e s  of t h e  r e s e a r c h  d i r e c t o r  i n  both 
government and i n d u s t r y .  
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